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AROMATIC AMIDES 

5 

This application claims the benefit of U.S. Provisional 
Application No. 60/113,556, filed 23 December 1998. 

This invention relates to antithrombotic aromatic 

10 €uiiides which demonstrate activity as inhibitors of factor Xa 
and, accordingly, which are useful anticoagulants in 
mammals. In particular it relates to aromatic amides having 
high anticoagulant activity, and antithrombotic activity. 
Thus, this invention relates to new emiides which are 

15 inhibitors of factor Xei, pharmaceutical compositions 

containing the amides as active ingredients, and the use of 
the amides as anticoagulants for prophylaxis and treatment 
of thromboezhbolic disorders such as venous thrombosis, 
pulmonary embolism, arterial thrombosis, in particular 

20 myocardial ischemia, myocardial infarction and cerebral 
thrombosis, general hypercoagulable states and local 
hypercoagulable states, such as following angioplasty and 
coronary bypass operations, and generalized tissue injury as 
it relates to the inflammatory process. In addition, the 

25 antithronibotic agents are useful as anticoagulants in in 
vitro applications. 

The process of blood coagulation, thrombosis, is 
triggered by a complex proteolytic cascade leading to the 
foimation of thrombin. Thrombin proteolytically removes 

30 activation peptides from the Aa-chains and the B^-chains of 
fibrinog n, which is solubl in blood plasma, initiating 
insoluble fibrin formation. The formation of thrombin from 
prothrombin is catalyzed by factor Xa. 
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Anticoagulation currently is achieved by the 
\ administration of heparins and coumarins. Parenteral 
pharmacological control of coagulation and thrombosis is 
based on inhibition of thrombin through the use of heparins/ 
5 Heparins act indirectly on thrombin by accelerating the 
inhibitory effect of endogenous anti thrombin III (the main 
physiological inhibitor of thrombin) . Because antithrombin 
III levels vary in plasma and because clot-bound thrombin 
seems resistant to this indirect mechanism, heparins can be 

10 an ineffective treatment. Because coagulation assays are 
believed to be associated with efficacy and with safety, 
heparin levels must be monitored with coagulation assays 
(particularly the activated partial thromboplastin time 
(APTT) assay) . Coumarins impede the generation of thrombin 

15 by blocking the posttranslational gamma-carboxylation in the 
synthesis of prothrombin and other proteins of this type. 
Because of their mechanism of action, the effect of 
coumarins can only develop slowly, 6-'24 hours after 
administration. Further, they are not selective 

20 anticoagulants. Coumarins also require monitoring with 

coagulation assays (particularly the prothrombin time (FT) 
assay) . 

Recently, interest has grown in small synthetic 
molecules which demonstrate potent direct inhibition of 

25 thrombin and factor Xa. See, Joseph P. Vacca (Annette M. 
Doherty Section Editor) , Annual Reports in Medicinal 
Chemistry , (1998), 33, 81-90. 

Although the heparins and coumarins are effective 
anticoagulants, there still exists a need for anticoagulants 

30 which act selectively on factor Xa or thrombin, and which, 
independent of antithrombin III, exert inhibitory action 
shortly after administration, preferably by an oral route, 
and do not interfere with lysis of blood clots, as required 
to maintain hemostasis. 
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The present invention is directed to the discovery that 
the amides of the present invention, as defined below, are 
potent inhibitors of factor Xa which may have high 
bioavailability following oral administration, 
5 According to the invention there is provided a compound 

of formula I 



A? 



X. 



10 (or a pharmaceutically acceptable salt thereof) wherein: 
A^, a5 and A^, together with the two carbons to 
which they are attached, complete a substituted benzene in 
which a3 is Cr3, a* is CR*, A^ is Cr5, and A^ is CR^; 
wherein 

15 R-' is hydrogen, methyl, methoxy, fluoro, chloro or 

carboxy; 

one of r4 and R^ is hydrogen, (l-4C)alkyl, halo, 
trifluoromethyl, trif luoromethosQf, R^O-, R^02CCH20-, 
HO(CH2)aO- (in which a is 2, 3 or 4), Rf02C-, Rf02CCH2-, 
20 R9NH-, RhS02-r hydroxymethy 1 , formyl, cyano, acetyl, 

1 - hydroxyethyl , 1 - ( hydroxyimino ) ethyl , 1 - (methoxy imino ) - 
ethyl, methylthio or R^02C(CH2)2-; 

the other of R^ and R^ is hydrogen; and 
R^ is hydrogen, methyl, fluoro, chloro or methoxy; 
25 in which R^ is hydrogen, (l-4C)alkyl or benzyl; RB is 

hydrogen or Rhs02-; and R^i is (l-4C)alkyl or dime thy lamino; 
or each of R^, R* and R^ is hydrogen; and R^ is vinyl, 

2- cyanovinyl, 2- ({ (l-2C)alkoxy>carbonyl) vinyl or R^ in which 
R^ is phenyl (which is unsubstituted or bears one or more 

30 substituents independently selected from halo, methyl, 

methoxy and hydroxy) or heteroaryl (which heteroaryl is a 
5-membered aromatic ring which includes one to four 
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heteroatoms sel cted from sulfur, oxygen and nitrogen or is 
I a 6-ineinbered aromatic ring which includes one to three 

nitrogen atoms, wherein the heteroaryl is attached at carbon 
I and may bear one or more methyl substituents on carbon or . 
5 nitrogen) ; 

is -CO-NH- such that -L^-qI is -CO-NH-Q^; 
q1 is 2-pyridinyl (which bears a methyl, methoxy, 
methylthio, f luoro or chloro substituent at the 5-position) , 
3-pyridinyl (which bears a methyl, fluoro or chloro 
10 substituent at the 6-position) , 2-pyrimidinyl (which may 
bear a methyl, fluoro or chloro substituent at the 
5-position) or B-pyridazinyl (which may bear a methyl, 
fluoro or chloro sxibstituent at the 6-position) ; 

r2 is -l2-.q2 in which -l2- is -NH-CO-, -NH-CO-X-, 
15 -NH*CO-0-X-, -NH-CO-NH-X-, -NH-CH2", -NH-C(CH3)H- , 

-N(CH3)-CH2- or -0-CH2'; and is q2A, q2B^ q2C^ q2D^ q2E 
or O^F wherein X is a single bond or methylene and the 
values of and are together selected from -NH-CO-X-Q^A, 
-NH-C0-0-X-02A^ -NH-C0-NH-X-q2A, -NH-CH2-Q2A, 
20 -NH-C(CH3)H-02A, -N (CH3 ) -CH2-Q2^. -0-CH2-Q2A, -NH-C0-X-q2B, 
-NH"C0-q2C, -nh-C0-q2D, -nh-CO-o2E and -NH-CO-o2F in which: 
q2A (showing the l2 to which it is attached) is 




in which 

each of m and n independently is 0 or 1, or m is 2 and 
n is 1, £uid • 

r2A is hydrogen, t-butyl, methylsulf onyl, -CHRyR^, 
30 -CHRWr^^ or 4-pyridinyl (which is unsubstituted or bears a 
substituent R^ at the 2- or 3-position) wherein 
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is methyl , hydroxymethyl , { ( 1-2C) alkoxy } carbonyl ; 
cyano, carbamoyl « thiocarbamoyl , or N-hydroxyamidino ; 

each of and R^ independently is hydrogen or 
(l-3C)nornval alkyl; or -CHRWrx 2-indanyl or (showing th 
5 nitrogen to which it is attached) is 




in which T is a single bond or methylene and U is methylene, 
10 ethylene, oxy, -S(0)q- (wherein q is 0, 1 or 2) or imino 
(which may bear a methyl substituent) , or T is 
ethan-1, 1-diyl and U is a single bond or methylene; 
RV is hydrogen or methyl; and 

RZ is isopropyl, t-butyl, (3-6C) cycloalkyl, phenyl 
15 (which is unsubstituted or bears one or more substituents 
independently selected from halo, methyl, methoxy and 
hydroxy), 4-guinolinyl or heteroaryl (which heteroaryl is a 
5-membered aromatic ring which includes one to four 
heteroatoms selected from sulfur, oxygen and nitrogen or is 
20 a 6-membered aromatic ring which includes one to three 

nitrogen atoms, wherein the heteroaryl is attached at carbon 
and may bear one or more methyl substituents on carbon or 
nitrogen) ; 

or r2A is -Lb.CH2-R^ in which -L^- is a direct bond. 
25 -CH2-. -C(CH3)H- or -^2-^2-; and R^^ is carboxy, 

{ (1-2C) alkoxy) carbonyl, cyano, carbamoyl or trif luoromethyl; 

or r2A is -CO-rC in which RC is hydrogen, (1-3C) alkyl, 
{ (1-2C) alkoxy) carbonyl- {CH2)c" <i3i which c is 1 or 2) , 
phenyl (which is unsubstituted or bears one or more 
30 substituents independently selected from halo, methyl, 
methoxy and hydroxy) , heteroaryl (which heteroaryl is a 
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5 -member ed aromatic ring which includes one to four 
^ heteroatoms selected from sulfur, oxygen and nitrogen or is 

a 6-mentbered aromatic ring which includes one to three 
\ nitrogen atoms, wherein the heteroaryl is attached at carbon 
5 and may bear one or more methyl substituents on carbon or 
nitrogen) or -NR^R® in which each of and R® is 
independently hydrogen, methyl or ethyl, or -NR^R® is 
pyrrolidino, piperidino, morpholino or thiomorpholino; 

q2B is l-piperazinyl which bears at the 4-position the 
10 group r2A (defined as above) ; 

q2C is 3,4-didehydropiperidin-4-yl which bears at the 
1-position the group R^A (defined as above) ; 

q2D is cyclohexyl which bears at the 4-position the 
group -NRSRt in which each of R^ and R^ independently is 
15 hydrogen or methyl or RS and R^ together are trimethylene or 
tetramethy lene ; 

q2E is 1-piperidinyl which bears at the 4-position th 
group -NR®R^ (defined as above) ; and 

q2F (showing the l2 to which it is attached) is 




in which R° is hydrogen, halo, {l--6C)alkyl, hydroxy, 
(l-4C)alkoxy, benzyloxy or (1-4C) alkylthio; and BP is 
acetylamino, 1-hydroxyethyl, 1 -hydroxy- 1 -methyl ethyl , 

25 1-methoxy- 1 -methyl ethyl , 4 ^piperidinyl , 4 -pyridinyl , 

dimethylaminosulfonyl or -J-R5 in which J is a single bond, 
methylene, carbonyl, oxy, -S(0)q- (wherein q is 0, 1 or 2), 
or --NR^- (wherein R^ is hydrogen or methyl); and R^ is 
(l-6C)alkyl, phenyl, 3-pyridyl or 4-pyridyl; or -NR^R^ is 

30 pyrrolidino. 
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A particular compound of formula I is on wherein: 
a3, a*, a5 and A^, together with the two carbons to 
which they are attached, complete a substituted benzene in 
which a3 is CR3, A^ is CR^, A^ is Cr5, and A^ is CR^; 
5 wherein 

r3 is hydrogen, methyl, fluoro, chloro or carboxy; 
one of R^ and R^ is hydrogen, (l-4C)alkyl, halo, 
trif luoromethyl , trif luoromethoxy , R^O- , R^02CCH20- , 
HO(CH2)aO- (in which a is 2, 3 or 4), R^02C-, Rf02CCH2-. 
10 r9NH- or r1^S02-; 

the other of R^ and r5 is hydrogen; and 
R^ is hydrogen, methyl, fluoro, chloro or methoxy; 
in which R^ is hydrogen, (l-4C)alkyl or benzyl; R9 is 
hydrogen or R^S02-; and R^ is (l-4C)alkyl or dime thy laiiiino; 
15 l1 is -CO-NH- such that -l1-q1 is -CO-NH-QI; 

is 2-pyridinyl {which bears a methyl, methoxy, 
methylthio, fluoro or chloro substituent at the 5-position) , 
3"pyridinyl (which bears a methyl, fluoro or chloro 
substituent at the 6-position) , 2-pyrimidinyl (which may 
20 bear a methyl, fluoro or chloro siibstituent at the 

5-F03ition) or B-pyridazinyl (which may bear a methyl, 
fluoro or chloro substituent at the 6-position) ; 

r2 is 'L2-q2 in which -L^- is -NH-CO-, 
-NH-CO-0-X-, "NH-CO-NH-X- , -NH-CH2- or •0-CH2-; and q2 is 
25 q2A, q2B^ q2C, q2D^ q2E or wherein X is a single bond or 
methylene and the values of l2 and q2 are together selected 
from -NH-C0-X-02A^ -NH-C0-0-X-q2A, «NH-C0-NH-X-q2A, 
-NH-CH2-Q2A, .o~CH2-Q2A. -nh-C0-X-q2B, -nH-C0-q2C, 
-NH-C0-q2D^ .NH«C0-q2E and -NH-C0-q2F in which: 
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q2A (showing the to which it is attached) is 



5 in which 

each of m and n independently is 0 or 1, and 
r2A is hydrogen, t-butylt methylsulfonyl, -CHRyR^^, 
-CHRWRX^ or 4-pyridinyl (which is unsubstituted or bears a 
substituent at the 2- or 3 -position) wherein 
10 R'^ is methyl, hydroxymethyl, { (l-2C)alkoxy)carbonyl; 

cyano, carbamoyl, thiocarbamoyl. or N-hydroxyamidino; 

each of RW and R^ independently is hydrogen or 
(1-3C) normal alkyl; or -CHR^'R^ is 2-indanyl or (showing the 
nitrogen to which it is attached) is 

15 




in which T is a single bond or methylene and U is methyl en , 
ethylene, oxy, -S(0)q- (wherein g is 0, 1 or 2) or imino 
20 (which may bear a methyl siibstituent) , or T is 

ethan-1, 1-diyl and U is a single bond or methylene; 
Ry is hydrogen or methyl; and 

rz is isopropyl, t-butyl, (3-6C) cycloalkyl, phenyl 
(which is vmsubstituted or bears one or more substituents 
25 independently selected from halo, methyl, methoxy and 

hydroxy), 4-guinolinyl or heteroaryl (which heteroaryl is a 
5-memb red aromatic ring which includes one to four 
heteroatoms selected from sulfur, oxygen and nitrogen or is 
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a 6-meinbered aromatic ring which includes one to three 
nitrogen atoms, wherein the heteroaryl is attached at carbon 
and may bear one or more methyl substituents on carbon or 
nitrogen) ; 

5 O^B is l-piperazinyl which bears at the 4*position the 

group r2A (defined as above) ; 

q2C is 3,4-didehydropiperidin-4--yl which bears at the 
1-position the group R^A (defined as above) ; 

02D is cyclohexyl which bears at the 4-position the 
10 group -NRSR*^ in which each of R® and R^ independently is 

hydrogen or methyl or R® and R^ together are trimethylene or 
tetramethylene ; 

q2E is 1-piperidinyl which bears at the 4-position the 
group -NRSR^ (defined as above) ; and 
15 O^F (showing the to which it is attached) is 




in which R^ is hydrogen, halo, (l-6C)alkyl, hydroxy, 
(l-4C)alkoxy, benzyloxy or (1-4C) alkylthio; and RP is 

20 acetylamino, 1-hydroxyethyl , 1-hydroxy-l-methylethyl, 
1-methoxy- 1-methy lethyl , 4 -piper idinyl , 4 -pyridinyl , 
dimethylamincsulfonyl or -J-R9 in which J is a single bond, 
methylene, carbonyl, oxy, -S(0)q- (wherein q is 0, 1 or 2), 
or -NR^- (wherein R^ is hydrogen or methyl); and R9 is 

25 (l-6C)alkyl, phenyl, 3-pyridyl or 4-pyridyl. 

As used herein, the expression a compound of formula I 
or the expression a con\pound of the invention includes the 
compound and any conventional prodrug thereof, as well as a 
pharmaceutically acceptable salt of said compound or 

30 prodrug. 
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A more particular compound of formula I is one wherein 
I A^, A^, and A^, together with the two carbons to 

which they are attached, complete a substituted benzene in 
which a3 is CR^r A* is Cr4, A^ is Cr5, and A^ is CR^; 
5 wherein 

r3 is hydrogen; 

one of R^ and r5 is hydrogen, methyl, fluoro, chloro, 
trifluoromethyl, trif luoromethoxy, Rf02C- or rSnh-; 
the other of R^ and r5 is hydrogen; and 
10 R^ is hydrogen; 

in which R^ is hydrogen^ (l-4C)alkyl or benzyl; R9 is 
hydrogen or R^S02-; and R^ is (l-4C)alkyl or dime thy lamino; 
l1 is -CO-NH- such that -lI-qI is -C0-NH-q1; 

is 2-pyridinyl (which bears a methyl, fluoro or 
15 chloro substituent at the 5-position) , 3-pyridinyl (which 
bears a methyl, fluoro or chloro substituent at the 
6-position) , 2-pyriraidinyl (which may bear a methyl, fluoro 
or chloro substituent at the 5-position) or 3-pyridazinyl 
(which may bear a methyl, fluoro or chloro substituent at 
20 the 6-position) ; 

r2 is -l2^q2 in which -l2- is -NH-CO-, -NH-CO-X-, 
-NH-CO-0-X-, -NH-CO-NH-X- , -NH-CH2- or -O-CH2-; and is 
q2A, q2B^ q2C^ q2D^ q2E or q2F wherein X is a single bond r 
methylene and the values of l2 and q2 are together selected 
25 from -NH-C0-X-q2A, -NH-C0-0-X-Q2A, -NH-C0-NH-X-q2A, 
-.NH-CH2-Q2A, -0-CH2-Q2A, -NH'C0-X-q2B, -NH-CO-o2C, 
-NH-CO-o2D^ -NH-C0-Q2E and -NH-CO-q2F in which: 

q2A (showing the l2 to which it is attached) is 



30 
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in which 

each of in and n independently is 0 or 1, and 
r2A is hydrogen, -CHRyRZ, -CHR^R^, or 4-pyridinyl 
(which is unsubstituted or bears a substituent R^ at the 2- 
5 or 3-position) wherein 

R^ i s methyl , hydroxymethy 1 , { ( 1-2C ) alkoxy ) carbonyl ; 
cyano, carbamoyl, thiocarbamoyl, or N-hydroxyamidino; 

each of R^ and R^ independently is hydrogen or 
(l-3C)nonTial alJcyl; or -CHR>^R^ is 2-indanyl or (showing the 
10 nitrogen to which it is attached) is 




in which T is a single bond or methylene and U is methylene, 
15 oxy, thioxy or imino (which may bear a methyl siibstituent) , 
or T is ethan-1, 1-diyl and U is a single bond or methylene; 
Ry is hydrogen or methyl; and 

R2 is isopropyl. t-butyl, (3-6C)cycloalkyl, phenyl 
(which is unsubstituted or bears one or more substituents 

20 independently selected from halo, methyl, methoxy and 

hydroxy) , 4-quinolinyl or heteroaryl (which heteroaryl is a 
5 -member ed aromatic ring which includes one to four 
heteroatoms selected from sulfur, oxygen and nitrogen or is 
a 6 -member ed aromatic ring which includes one to three 

25 nitrogen atoms, wherein the heteroaryl is attached at carbon 
and may bear one or more methyl substituents on carbon or 
nitrogen) ; 

02B is i^piperazinyl which bears at the 4-position the 
group r2A (defined as abov ) ; 
30 q2C is 3,4-didehydropiperidin-4-yl which bears at th 

1-position the group r2A (defined as above); 
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q2D is cyclohexyl which bears at th 4-position th 
j group -NR^R^ in which each of R^ and R^ independently is 

hydrogen or methyl or RS and R^ together are trimethylene or 
tetraxnethylene ; 

5 q2E is 1-piperidinyl which bears at the 4*position th 

group -NRSR^ (defined as above) ; and 

q2F (showing the l2 to which it is attached) is 




10 in which R^ is hydrogen and BP is acetylamino, 

1-hydroxyethyl , l-hydroxy-l-methylethyl, 1-methoxy- 
l-methylethyl , 4-piperidinyl , 4-pyridinyl , 

dime thy laminosulfonyl or -J-R^ in which J is a single bond, 
methylene, carbonyl, oxy, "S(0)q- (wherein q is 0, 1 or 2), 

15 or -NR^- (wherein R^ is hydrogen or methyl) ; and R^ is 
(l-6C)alkyl, phenyl, 3-pyridyl or 4-pyridyl. 

A pharmaceutically acceptable salt of an antithrombotic 
agent of the instant invention includes one which is an 
acid-addition salt made from a basic compound of formula I 

20 and an acid which provides a pharmaceutically acceptable 
anion, as well as a salt which is made from an acidic 
conpound of formula I and a base which provides a 
pharmaceutically acceptable cation. Thus, a salt of a novel 
compound of formula I as provided herein made with an acid 

25 or base which affords a pharmaceutically acceptable 

counterion provides a particular aspect of the invention. 
Examples of such acids and bases are provided hereinbelow. 

As an additional aspect of the invention there is 
provided a pharmaceutical formulation comprising in 

30 association with a pharmaceutically acceptable carrier, 
diluent or excipient, a novel compound of formula I (or a 
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pharmaceutically acceptable salt thereof) as provided in any 
of the descriptions herein. 

In addition, there is provided the use of a factor Xa 
inhibiting compound of formila I (or prodrug or salt) as 
5 described herein as an active ingredient in the manufacture 
of a medicament for use in producing an anticoagulant or 
antithrombotic effect. 

The present invention also provides a method of 
inhibiting coagulation in a mammal comprising administering 
10 to a mammal in need of treatment, a coagulation inhibiting 
dose of a factor Xa inhibiting conpound of formula I having 
any of the definitions herein. 

The present invention further provides a method of 
inhibiting factor Xa comprising administering to a mammal in 
15 need of treatment, a factor Xa inhibiting dose of a 

factor Xa inhibiting compound of formula I having any of the 
definitions herein. 

Further, the present invention provides a method of 
treating a thromboembolic disorder comprising administering 
20 to a mammal in need of treatment, an effective dose of a 

factor Xa inhibiting compound of formula I having any of the'' 
definitions herein. 

In addition, there is provided the use of a factor Xa 
inhibiting coxnpound of formula I having any of the 
25 definitions herein for the manufacture of a medicament for 
treatment of a thromboembolic disorder. 

As an additional feature of the invention there is 
provided a pharmaceutical formulation comprising in 
association with a pharmaceutically acceptable carrier, 
30 diluent or excipient, a prodrug of a factor Xa inhibiting 
compound of formula I (or of a pharmaceutically acceptabl 
salt thereof) as provided in emy of the descriptions herein. 

In this specification, the following definitions ar 
used, unless otherwise described: Halo is fluoro, chloro. 
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bromo or iodo. Alkyl, alkoxy, etc. denote both straight and 
|i branched groups; but reference to an individual radical such 

as ^'propyl* embraces only the straight chain ("normal") 
< radical, a branched chain isomer such as ^'isopropyl' being 
5 specifically denoted. 

Particular values are listed below for radicals, 
siibstituents, and ranges, for illustration only, and they do 
not exclude other defined values or other values within 
defined ranges for the radicals and substituents . 

10 For an alkyl group or the alkyl portion of an alkyl 

containing group such as, for example alkoxy, a particular 
value for (1-2C) alkyl is methyl or ethyl, and more 
particularly is methyl; for (1-3C) normal alkyl is methyl, 
ethyl or propyl; for (1-4C) alkyl is methyl, ethyl, propyl, 

15 isopropyl, butyl, isobutyl, or t-butyl, and more 

particularly is methyl, isopropyl, butyl or t-butyl; for 
{1-6.C) alkyl is methyl, ethyl, propyl, butyl, pentyl or 
hexyl, and more particularly is methyl, butyl, or hexyl. A 
particular value for (3-6C) cycloalkyl is cyclopropyl, 

20 cyclobutyl, cyclopenytyl or cyclohexyl . A particular value 
for halo is bromo or chloro, and more particularly is 
chloro . 

A particular value for is 5-chloropyridin-2-yl, 
5-f luoropyridin-2-yl, or 6-chloropyrida2in-3-yl - A 

25 particular value for r2 is (l-isopropylpiperidin-4-yl- 

carbonyl ) amino, (l-cyclohexylpiperidin-4-ylcarbonyl ) amino, 
(4-isopropylpipera2in^l-ylcarbonyl) amino, (1- ( tetrahydro- 
pyran-4 -yl ) piperidin-4-ylcarbonyl ] amino, [4- { 1-pyrroli- 
dinyl ) piperidin-l-ylcarbonyl ] amino, [1- (4-pyridinyl ) piper- 

30 idin-4-ylmethyl] amino, [1- (2-carboxypyridin-4-yl)piperidin- 
4-ylmethyl] amino, or [1- {2-methoxycarbonylpyridin-4-yl) - 
piperidin-4-ylmethyl} amino. A particular set of values for 
r3.r6 is that each of r3-r6 is hydrogen. Another particular 
set of values for r3-r6 is that each of R^, R^ and R^ is 
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hydrogen and r5 is chloro or fluoro. A further particular 
set of values for r3-r6 is that each of r3, r4 and r6 is 
hydrogen and r5 is wherein R^ is phenyl, furanyl, 
thienyl, 2-isothiazolyl or pyridyl, 
5 A particular species is one those listed below as 

example 44, 51, 69, 70, 75, 80, 84, 96 or 97. 

It will be appreciated that certain compounds of 
formula I (or salts or prodrugs, etc.) may exist in, and be 
isolated in, isomeric forms, including tautomeric forms, 

10 cis- or trans-isomers, as well as optically active, racemic, 
or diastereomeric forms. It is to be understood that the 
present invention encompasses a compound of formula I in any 
of the tautomeric forms or as an a mixture thereof; or as a 
mixture of diastereomers , as well as in the form of an 

15 individual diastereomer , and that the present invention 
encompasses a compound of formula I as a mixture of 
enantiomers, as well as in the form of an individual 
enantiomer, any of which mixtures or form possesses 
inhibitory properties against factor Xa, it being well known 

20 in the art how to prepare or isolate particular forms and 
how to determine inhibitory properties against factor Xa by 
standard tests including those described below. 

In addition, a compound of formula I (or salt or 
prodrug, etc.) may exhibit polymorphism or may form a 

25 solvate with water or an organic solvent. The present 

invention also encompasses any such polymorphic form, any 
solvate or any mixture thereof. 

A prodrug of a compound of formula 1 may be one formed 
in a conventional manner with a functional group of the 

30 compound, such as with an amino, hydroxy or carboxy group. 

A compound of formula I may be prepared by processes 
which include processes known in the chemical art for the 
production of structurally analogous compounds or by a novel 
process described herein. A process for the preparation of 
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a compound of formula I (or a pharmaceutically acceptable 
j salt thereof) and novel intermediates for the manufacture of 

a compound of formula I as defined above provide further 
I features of the invention and are illustrated by the 
5 following procedures in which the meanings of the generic 
radicals are as defined above, unless otherwise specified. 
It will be recognized that it may be preferred or necessary 
to prepare a compound of formula I in which a functional 
group is protected using a conventional protecting group, 
10 then to remove the protecting group to provide the compound 
of formula I« 

Thus, there is provided a process for preparing a 
conqpound of formula I <or a pharmaceutically acceptable salt 
thereof) as provided in any of the above descriptions which 
15 is selected from any of those described in the examples, 
including the following. 

(A) For a compound of formula I in which -l2-q2^ ig 
-NH-C0-q2, -NH-C0-X-q2, -NH-C0-0-X-q2 or -NH-C0-NH-X-q2 , 
acylating an amine of formula II, 




II 



using a corresponding acid of formula HO-CO-q2, H0-C0-X-q2, 
H0-C0-0-X-q2 , or HO-CO-NH-X- Q^, or an activated derivative 

25 thereof. Typical activated derivatives include the acid 
halides, activated esters, including 4-nitrophenyl esters 
and those derived from coupling reagents, as well as (when 
the product is a urea) isocyanates. Typical procedures 
include those described at example l-D, example 4*B and 

30 example 9-A. 



wo 00/391 18 



PCTA;S99>29946 



- 17 - 



(B) For a compound of formula 1 in which -l2-o2 is 
-0-CH2-Q^^t akylating a phenol of formula III 




5 



using a reagent of formula Y-CH2-q2A in which Y is a 



conventional leaving group. As used herein, a leaving group 
-Y* is a moiety which is displaced in a nucleophilic 
substitution reaction^ for example a halo group (such as 

10 chloro, bromo or iodo) , a sulfonate ester group (such as 
methylsulf onyloxy, p-toluylsulfonyloxy or trifluoromethyl- 
sulfonyloxy) , or the reactive species derived from treating 
an alcohol with triphenylphospine, diethyl azodicarboxylate 
and triethyl amine (in a Mitsunobu reaction), for example as 

15 described at example 8-B. 

(C) Acylating an amine of formula or a 

deprotonated derivative thereof, using an acid of formula 
IV, or an activated derivative thereof. 



Typical deprotonated derivatives of the amine H2N-Q^ 
include « for example, that derived from treatment of the 
amine with an organomagnesium reagent, for example, with 
25 allylmagnesium bromide or methylmagnesium bromide. Typical 
activated derivatives include the acid halides, activat d 
esters, including 4-nitrophenyl esters and thos d rived 
from coupling reagents. 



20 
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For a compound of formula I in which r2 is of the form 
-NH-C0-q2, the activated acid may be a Il,3]oxa2ine of 
formula IVa» 




IVa 



wherein q2 represents, for example, Q^^, Q^^, Q^^, Q^^, Q^E 
or q2F. a typical procedure is one such as described at 
example 46-D (using potassium cyanide to promote the 
10 reaction) or at example 51-D. 

For a compound of formula I in which is of the form 
•NH-CH2-q2| the activated acid may be an anhydride of 
formula IVb, 



O 




IVb 



wherein q2 represents Q^A^ a typical procedure is similar 
to that described at exanple 51 -D for use with the activated 
acid of formula IVa. 
20 (D) For a compound of formula I in which r2 is 

-NH-CH2-Q2^r alkylating an amine of formula II directly, 
using a compound of formula Y-CH2-q2^/ or (preferably) 
indirectly by reductive alkylation using an aldehyde of 
formula q2A-cH0. In the reductive alkylation the 
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intermediate imine of formula V or acid addition salt 
thereof (which provide a further aspect of the invention) , 



4 X ^ 



may be formed in situ and reduced directly, or itiay be 
isolated prior to reduction, for example as described at 
examples 47 -D and 59-B where the reduction is carried out' 
using borane trimethylamine complex in glacial acetic acid. 
10 (E) For a compound of formula I in which r2 is 

or -NH"C0-NH-X-q2A^ acylating an alcohol of 
formula H0-X-Q2A or an amine of formula NH2-X-o2A^ using an 
activated derivative of an acid of formula VI, 



Ar J VI 



NH-CO-OH 



particularly, the corresponding isocyanate or 4-nitrophenyl 
ester. The procedure may be carried out analogously to the 
starting material preparation of example 51*A. 

20 (F) For a compound of formula I in which r2 ±q 

-NH-C0-X-q2B in which X is a single bond, acylating at the 
1-position a piperazine of formula H-q2B, using an activated 
derivative of an acid of formula VI, particularly, the 
corresponding isocyanate or 4-nitrophenyl ester. The 

25 procedure may be carried out analogously to the starting 
material preparation of example 51-A or of example 95-A. 

(G) For a conqpotind of formula I in which r2 is 
-NH-C0-X-Q2B which X is methylene, alkylating at the 
1-position a piperazine of formula H-q2B, using an 

30 alkylating agent of fojrmula VII 
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X X 

in which Y is a leaving group, for exanple as described at 
exanqple 45-B. 

5 (H) For a compound of formula I in which R^A is 

methylsulfonyl, substituting the amino nitrogen of a 
corresponding compound of formula I in which r2A is hydrogen 
using an activated derivative of methanesulf onic acid, for 
example using methanesulf onyl chloride in the presence of 

10 added base. 

<I) For a compound of formula I in which R^A is 
-CHRyRZ or -CHR^R^, alkylating the amino nitrogen of a 
corresponding compound of formula I in which r2A is hydrogen 
using an alkylating agent of formula Y-CHRVRZ Y-CHR^rX 

15 or, preferably, reductively alkylating the amine using a 
compound of formula rY^CO-R^ or R^-CO-R^. The direct 
alkylation may be completed in a polar solvent in the 
presence of a base, for example as described at example 102. 
The reductive alkylation conveniently is carried out, for 

20 example, using sodium cyanoborohydride in me theuiol /acetic 
acid as described at exanple 9-C and at examples 48 and 112 
or using sodium triacetoxyborohydride in an inert solvent 
such as 1,2-dichloroethane along with an excess of the 
carbonyl compound and glacial acetic acid as described at 

25 example 27 . 

(J) For a coirpound of formula I in which r2A is 
4-pyridinyl (which is unsubstituted or bears a substituent 

at the 2- or 3-position) , substituting the amino nitrogen 
of a corresponding compound of formula I in which R^A is 

30 hydrogen using a corresponding pyridin reagent bearing a 
leaving group Y at the 4-position« for example with a 
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4-chloropyridine in ethanol as described at example .52 or at 
exaxnple 85. 

(K) For a compound of formula I in which is 
4-pyridinyl in which rv is alkoxycarbonyl, esterifying a 
5 corresponding compoiind of formula I in which is carbos^, 
for example as described at exanqple 97. 

(L) For a coirpound of formula I in which R^A is 
4-pyridinyl in which R^ is hydroxymethyl , reducing the ester 
of a corresponding compound of formula I in which R^ is 
10 alkoxycarbonyl . 

(M) For a conpound of formula 1 in which R^A is 
4-pyridinyl in which R'^ is carbamoyl, amidating the ester of 
a corresponding compound of formula I in which R^ is 
alkoxycarbonyl . 
15 (N) For a compound of formula 1 in which R^A is 

4-pyridinyl in which R^ is thiocarbamoyl, adding H2S to the 
nitrile of a corresponding compound of formula I in which FY 
is cyano. 

(0) For a conpound of formula I in which R^A is 
20 4-pyridinyl in which RV is N -hydroxy ami dino, adding H2NOH to 
the nitrile of a corresponding compound of formula I in 
which py is cyano. The addition may be direct or indirect, 
such as via an imidate ester or by treating a compound in 
which RV is thiocarbamoyl with methyl iodide to form a 
25 thioimidate ester, then treatment with hydroxy lamine. 

(P) For a compound of formula I in which R^A is 
• 4-pyridinyl in which R^ is carboxy, decomposing the ester of 
a corresponding compound of formula I in which R^ is 
alkoxycarbonyl . 

30 (Q) For a compound of formula I in which -NR^Rt is 

other than amino, alkylating a corresponding compound of 
formula I in which -NR^Rt is amino using a conventional 
method. When rs and R^ together ar trimethylene or 
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tetramethylene, a difunctional alkylating agent, such as 
J 1, 3-dibroinopropane or 1, 4-dibroniobutane is preferred. 

(R) For a compound of formula I which bears -NRSRt, 
I reductively alkylating H-NRSr*^ using a corresponding 
5 coinpound but in which the carbon to bear the -NR^Rt group 
bears an oxo group, for example i using a procedure similar 
to one of procedure (I) above, as described at example 98. 

(S) For a compound of formula I in which RP is 
1 -hydroxy- 1 -methyl ethyl, adding a methyl group to the 
10 carbonyl group of a corresponding compound of formula I in 
which rP is acetyl using an organometallic reagent such as, 
for example, methylmagnesixam bromide. 

(T) For a compound of formula I in which RP is 
1-methoxy-l -methyl ethyl, treating a corresponding compound 
15 of formula I in which RP is 1-hydroxy-l-methylethyl with 
methanol and an acid catalyst. 

(O) For a compound of formula I in which R^ or r5 is 
amino, reducing the nitro group of a confound corresponding 
to a compound of formula I but in which R^ or R^ is nitro. 
20 (V) For a compound of formula 1 in which R* or r5 is 

R9NH- and r9 is r'^S02-, substituting the amino groiip of a 
corresponding compound of formula I in which R^ or R^ is 
amino using an activated derivative of the sulfonic acid 
Rhs02-0H. 

25 Whereafter, for any of the above procedures, when a 

functional group is protected using a protecting group, 
removing the protecting group. 

Whereafter, for any of the above procedures, when a 
pharmaceutical ly acceptable salt of a con^und of formula I 

30 is required, it is obtained by reacting the basic form of a 
basic compound of formula I with an acid affording a 
physiologically acceptable counterion or the acidic form of 
an acidic contpound of formula I with a base affording a 
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physiologically acceptable counterion or by any other 
conventional procedure. 

A novel intermediate or starting material compound such 
as, for example, a novel compound of formula II, III, IV or 
5 VI, etc., provides a further aspect of the invention. The 
various starting materials may be made by processes which 
include processes known in the chemical art for the 
production of structurally analogous compounds or by a novel 
process described herein or one analogous thereto. 

10 As mentioned above, a compound corresponding to a 

compound of formula 1 but in which a functional group is 
protected may serve as an intermediate for a compound of 
formula I. Accordingly, such a protected interraediate for a 
novel compound of formula I provides a further aspect of the 

15 invention. Thus, as one particular aspect of the invention, 
there is provided a compound corresponding to a novel 
compound of formula I as defined above in which is 
hydroxy, but in which the corresponding sxibstituent is -OPP 
in place of hydroxy, wherein PP is a phenol protecting group 

20 other than H-4C)alkyl or benzyl. Phenol protecting groups 
are well known in the art, for exanple as described in T.W. 
Greene and P.G.M* Wuts, "Protecting Groups in Organic 
Synthesis" (1991) . Further, PP may denote a functionalized 
resin, for example as disclosed in H.V. Meyers, et al., 

25 Molecular Diversity , (1995), 1, 13-20. 

As mentioned above, the invention includes a 
pharmaceutically acceptable salt of the factor Xa inhibiting 
compound defined by the above formula I. A basic coxnpound 
of this invention possesses one or more functional groups 

30 sufficiently basic to react with any of a number of 

inorganic and organic acids affording a physiologically 
acceptable counterion to form a pharmaceutically acceptable 
salt- Acids commonly employed to form pharmaceutically 
acceptable acid addition salts are inorganic acids such as 
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hydrochloric acid, hydrobromic acid, hydroiodic acid, 
I sulfuric acid, phosphoric acid, and the like, and organic 
acids such as £-toluenesulfonic acid, methemesulfonic acid, 

> oxalic acid, g-bromobenzenesulfonic acid, carbonic acid, 
5 succinic acid, citric acid, benzoic acid, acetic acid, and 
the like. Exaxnples of such pharmaceutically acceptable 
salts thus are the sulfate, pyrosulfate, bisulfate, sulfite, 
bisulfite, phosphate, monohydrogenphosphate, 
dihydrogenphosphate, metaphosphate, pyrophosphate, chloride, 

10 brondde, iodide, acetate, propionate, decanoate, caprylate, 
aczylate, formate, isobutyrate, caproate, heptanoate, 
propiolate, oxalate, malonate* succinate, suberate, 
sebacate, furnarate, maleate, butyne-1, 4-dioate, hexyne-1,6- 
dioate, benzoate, chlorobenzoate, tnethylbenzoate, 

15 dinitrobenzoate, hydroxybenzoate, methoxybenzoate, 

phthalate, sulfonate, xylenesulfonate, phenylacetate, 
phenylpropionate, phenylbutyrate, citrate, lactate, ganuna* 
hydroxybutyrate, glycollate, tartrate, methanesulfonater 
propanesulfonate, naphthalene-l-sulfonate, naphthalene-2- 

20 sulfonate, xnandelate, and the like. Preferred 

pharmaceutically acceptable acid addition salts include 
those formed with mineral acids such as hydrochloric acid, 
hydrobromic acid and sulfuric acid. 

For a compound of formula I which bears an acidic 

25 moiety, such as a carboxy group, a pharmaceutically 

acceptable salt may be made with a base which affords a 
pharmaceutically acceptable cation, which includes alkali 
metal salts (especially sodium and potassium), alkaline 
earth metal salts (especially calcium and magnesium), 

30 aluminum salts and ammonium salts, as well as salts made 
from physiologically acceptable organic bases such as 
triethylamine, morpholine, piperidine and triethanolamin - 

If not commercially available, a necessary starting 
material for the preparation of a compound of formula I may 
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be prepared by a procedure which is selected from standard 
techniques of organic chemistry, including aromatic and 
heteroaromatic substitution and transformation « from 
techniques which are analogous to the syntheses of known, 
5 structurally similar conpounds, and techniques which are 
analogous to the above described procedures or procedures 
described in the Examples. It will be clear to one skilled 
in the art that a variety of sequences is available for the 
preparation of the starting materials. Starting materials 
10 which are novel provide another aspect of the invention. 

Selective methods of substitution, protection and 
deprotection are well known in the art for preparation of a 
compound such as one of formula II, III, IV or VI discussed 
above . 

15 Generally, a basic coinpound of the invention is 

isolated best in the form of an acid addition salt. A salt 
of a compound of formula I formed with an acid such as one 
of those mentioned above is useful as a pharmaceutical ly 
acceptable salt for administration of the antithrombotic 

20 agent and for preparation of a formulation of the agent. 
Other acid addition salts may be prepared and used in the 
isolation and purification of the conqpounds. 

As noted above, the optically active isomers and 
diastereomers of the coxnpounds of formula I are also 

25 considered part of this invention. Such optically active 
isomers may be prepared from their respective optically 
active precursors by the procedures described above, or by 
resolving the racemic mixtures. This resolution can be 
carried out by derivatization with a chiral reagent followed 

30 by chromatography or by repeated crystallization. Removal 
of the chiral auxiliary by standard methods affords 
substantially optically pure isomers of the compotmds of the 
present invention or their precursors. Further details 
regarding resolutions can be obtained in Jacques, et al.. 
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Enantiomers, Racemates, and Resolutions , John Wiley & Sons, 
) 1981. 

The compounds of the invention are believed to 

' selectively inhibit factor Xa over other proteinases and 
5 nonenzyme proteins involved in blood coagulation without 

appreciable interference with the body's natural clot lysing 
ability (the compounds have a low inhibitory effect on 
fibrinolysis) . Further, such selectivity is believed to 
permit use with thrombolytic agents without substantial 

10 interference with thrombolysis and fibrinolysis. 

The invention in one of its aspects provides a method 
of inhibiting factor Xa in mammals comprising administering 
to a mammal in need of treatment an effective (factor Xa 
inhibiting) dose of a coxnpound of formula 1. 

15 In another of its aspects, the invention provides a 

method of treating a thromboembolic disorder comprising 
administering to a mammal in need of treatment an effective 
(thromboembolic disorder therapeutic and/or prophylactic 
sonount) dose of a compound of formula I. 

20 The invention in another of its aspects provides a 

method of inhibiting coagulation in a mammal comprising 
administering to a mammal in need of treatment an effective 
(coagulation inhibiting) dose of a compound of formula I. 
The factor Xa inhibition, coagulation inhibition and 

25 thromboembolic disorder treatment contenplated by the 
present method includes both medical therapeutic and/or 
prophylactic treatment as appropriate. 

In a further embodiment, the invention relates to 
treatment, in a human or animal, of a condition where 

30 inhibition of factor Xa is required. The compounds of the 
invention are expected to be useful in mammals, including 
man, in treatment or prophylaxis of thrombosis ctnd 
hypercoagulability in blood and tissues. Disorders in which 
the compounds have a potential utility are in treatment or 
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prophylaxis of thrombosis and hypercoagulability in blood 
and tissues. Disorders in which the contpounds hav a 
potential utility, in treatment and/or prophylaxis, includ 
venous thrombosis and pulmonary embolism, arterial 
5 thrombosis, such as in myocardial ischemia, myocardial 
infarction, unstable angina, thrombosis-based stroke and 
peripheral arterial thrombosis. Further, the coinpounds have 
expected utility in the treatment or prophylaxis of 
atherosclerotic disorders (diseases) such as coronary 

10 arterial disease, cerebral arterial disease and peripheral 
arterial disease. Further, the compounds are expected to be 
useful together with thrombolytics in myocardial infarction. 
Further, the compounds have expected utility in prophylaxis 
for reocclusion after thrombolysis, percutaneous 

15 transluminal angioplasty (PTCA) and coronary bypass 

operations. Further, the coinpounds have expected utility in 
prevention of rethrombosis after microsurgery. Further, the 
compounds are expected to be useful in anticoagulant 
treatment in connection with artificial organs, including 

20 joint replacement, and cardiac valves. Further, the 

compounds have expected utility in anticoagulant treatment » 
in hemodialysis and disseminated intravascular coagulation. 
A further expected utility is in rinsing of catheters and 
mechanical devices used in patients in vivo, and as an 

25 anticoagulcuit for preservation of blood, plasma and other 
blood products in vitro. Still further, the compounds hav 
expected utility in other diseases where blood coagulation 
could be a fundamental contributing process or a source of 
secondary pathology, such as cancer, including metastasis, 

30 inflammatory diseases, including arthritis, and diabetes. 
The ant i -coagulant compound is administered orally or 
parenterally, e.g. by intravenous infusion |iv), 
intramuscular injection (im) or subcutaneously (sc) . 
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The specific dose of a conpound administer d according 
I to this invention to obtain therapeutic and/or prophylactic 

effects will, of course, be determined 1:^ the particular 
, circiunstances surrounding the case, including, for example^. 
5 the compound administered, the rate of administration, the 
route of administration, and the condition being treated. 

A typical daily dose for each of the above utilities is 
between about 0.01 mg/kg and about 1000 mg/kg. The dose 
regimen may vary e.g. for prophylactic use a single daily 
10 dose may be administered or multiple doses such as 3 or 5 

times daily may be appropriate. In critical care situations 
a compound of the invention is administered by iv infusion 
at a rate between about 0.01 mg/kg/h and about 20 mg/kg/h 
and preferably between about 0.1 mg/kg/h and about 5 
15 mg/kg/h. 

The method of this invention also is practiced in 
conjunction with a clot lysing agent e.g. tissue plasminogen 
activator (t-PA), modified t-PA, streptokinase or urokinase. 
In cases when clot formation has occurred and an artery or 

20 vein is blocked, either partially or totally, a clot lysing 
agent is usually exnployed. A compound of the invention can 
be administered prior to or along with the lysing agent or 
subsequent to its use, and preferably further is 
administered along with aspirin to prevent the reoccurrence 

25 of clot formation. 

The method of this invention is also practiced in 
conjunction with a platelet glycoprotein receptor (lib/ Ilia) 
antagonist, that inhibits platelet aggregation. A compound 
of the invention can be administered prior to or along with 

30 the Ilb/IIIa antagonist or subsequent to its use to prevent 
the occurrence or reoccurrence of clot formation. 

The method of this invention is also practiced in 
conjunction with aspirin. A compound of the invention can 
be administered prior to or along with aspirin or subsequent 
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to its use to prevent the occurrence or reoccurrence, of clot 
formation. As stated above, preferably a compound of the 
present invention is administered in conjunction with a clot 
lysing agent and aspirin. 
5 This invention also provides a pharmaceutical 

composition for use in the above described therapeutic 
method. A pharmaceutical composition of the invention 
comprises an effective factor Xa inhibiting amount of a 
compound of formula I in association with a pharmaceutically 

10 acceptable carrier, excipient or diluent. 

The active ingredient in such formulations comprises 
from 0.1 percent to 99.9 percent by weight of the 
formulation. By ''pharmaceutically acceptable" it is meant 
the carrier, diluent or excipient must be compatible with 

15 the other ingredients of the formulation and not deleterious 
to the recipient thereof. 

For oral administration the antithrombotic compound is 
formulated in gelatin capsules or tablets which may contain 
excipients such as binders, lubricants, disintegration 

20 agents and the like. For parenteral administration the 
antithrombotic is formulated in a pharmaceutically 
acceptable diluent e.g. physiological saline (0.9 percent), 
5 percent dextrose, Ringer's solution and the like. 

The compound of the present invention can be formulated 

25 in unit dosage formulations comprising a dose between about 
0.1 mg and about 1000 mg. Preferably the coxipound is in the 
form of a pharmaceutically acceptable salt such as for 
example the sulfate salt, acetate salt or a phosphate salt. 
An example of a unit dosage formulation comprises 5 mg of a 

30 compound of the present invention as a pharmaceutically 

acceptable salt in a 10 mL sterile glass ampoule. Another 
example of a unit dosage formulation coxnprises about 10 mg 
of a compound of the present invention as a pharmaceutically 
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acceptabl salt in 20 mL of isotonic saline contained in a 
I sterile aitpoul . 

The coittpounds can be administered by a variety of 
t routes including oral, rectal, transdermal, subcutaneous, 
5 intravenous, intramuscular, and intranasal. The confounds 
of the present invention are preferably formulated prior to 
administration . 

The present pharmaceutical compositions are prepared by 
known procedures using well known and readily available 

10 ingredients. The compositions of this invention may be 
formulated so as to provide quick, sustained, or delayed 
release of the active ingredient after administration to the 
patient by employing procedures well known in the art. In 
making the compositions of the present invention, the active 

15 ingredient will usually be admixed with a carrier^ or 

diluted by a carrier, or enclosed within a carrier which may 
be in the form of a capsule, sachet, paper or other 
container. When the carrier serves as a diluent, it may be 
a solid, semi-solid or liquid material which acts as a 

20 vehicle, excipient or medium for the active ingredient. 

Thus, the compositions can be in the form of tablets, pills, 
powders, lozenges, sachets, cachets, elixirs, suspensions, 
emulsions, solutions, syrups, aerosols, (as a solid or in a 
liquid medium), soft and hard gelatin capsules, 

25 suppositories, sterile injectable solutions, sterile 
packaged powders, and the like. 

The following formulation examples are illustrative 
only and are not intended to limit the scope of the 
invention in any way. "Active ingredient," of course, means 

30 a compound according to formula I or a pharmaceutical ly 
acceptabl salt or solvate thereof. 

Formulation 1 : Hard gelatin capsules are prepared 
using the following ingr dients: 
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Active ingredient 
Starch, dried 
Magnesiiom stearate 
Total 



Quantity 
(mg/capsule) 
250 
200 
10 
460 mg 



Formulation 2 ! 
ingredients below: 



Active ingredient 
Cellulose, microcrystalline 
Silicon dioxide, fumed 
Stearic acid 
Total 



A tablet is prepared using the 



Quantity 
(mg/ tablet) 
250 
400 
10 
5 

665 mg 



5 The components are blended and compressed to form tablets 
each weighing 665 mg. 



10 



15 



Formulation 3 : An aerosol solution is prepared 
containing the following components: 



Active ingredient 
Ethanol 

Propellant 22 ( Chi orodifluorome thane) 
Total 



Weight 

0.25 
29.75 
70.00 
100.00 



The active compound is mixed with ethanol and the mixture 
added to a portion of the propellant 22, cooled to -30 ^C 
and transferred to a filling device. The required amount is 
then fed to a stainless steel container and diluted with the 
remainder of the propellant. The valve units ar then 
fitted to the container. 



wo 00/391 18 



PCTAI599/39946 



- 32 * 

I Formulation 4 : Tablets, each containing 60 mg of 

active ingredient, are made as follows: 

Active ingredient 60 mg 

Starch 45 mg 

Microcrystalline cellulose 35 mg 

Polyvinylpyrrolidone (as 10% solution in 4 mg 

water) 

Sodium carboxymethyl starch 4.5 mg 

Magnesium stearate 0.5 mg 

Talc 1 mg 

Total 150 mg 

5 

The active ingredient, starch and cellulose are passed 
through a No. 45 mesh U.S. sieve and mixed thoroughly. The 
aqueous solution containing polyvinylpyrrolidone is mixed 
with the resultant powder, and the mixture then is passed 

10 through a No. 14 mesh U.S. sieve. The granules so produced 
are dried at 50 and passed through a Mo. 18 mesh U.S. 
Sieve. The sodium carboxymethyl starch, magnesiiim stearate .^-^ 
and talc, previously passed through a No. 60 mesh U.S. 
sieve, are then added to the granules which, after mixing, 

15 are compressed on a tablet machine to yield tablets each 
weighing 150 mg. 

Formulation 5 : Capsules, each containing 80 mg of 
active ingredient, are made as follows: 



20 



Active ingredient 60 mg 

Starch 59 mg 

Hicrocrystallin cellulose 59 mg 

Magnesium st arate 2 mg 

Total 200 mg 
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The active ingredient, cellulose, starch, and magn sium 
stearate are blended, passed through a No. 45 mesh U.S. 
sieve, and filled into hard gelatin capsules in 200 mg 
5 quantities. 



Formulation 6 : Suppositories, each containing 225 xng 
of active ingredient, are made as follows: 

Active ingredient 225 mg 

Saturated fatty acid glycerides 2,000 mg 
Total 2,225 mg 

10 

The active ingredient is passed through a No. 60 mesh U.S. 
sieve and suspended in the saturated fatty acid glycerides 
previously melted using the minimum heat necessary. The 
mixture is then poured into a suppository mold of nominal 
15 2 g capacity and allowed to cool. 



20 



Formulation 7 : Suspensions, each containing 50 mg of 
active ingredient per 5 mL dose, are made as follows: 

Active ingredient 50 mg 

Sodium carboxymethyl cellulose 50 mg 

Syrup 1.25 mL 

Benzoic acid solution 0.10 mL 

Flavor q.v. 

Color q.v. 

Purified water to total 5 mL 

The active ingredient is passed through a No. 45 mesh U.S. 
sieve and mixed with the sodium carboxymethyl cellulose and 
syrup to form a smooth paste. The benzoic acid solution, 
flavor and color are diluted with a portion of th water and 
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added, with stirring. Sufficient water is then added to 
I produce the required volume. 

i Formulation 8 ; An intravenous formulation may be 

5 prepared as follows: 

Active ingredient 100 mg 

isotonic saline 1*000 xnL 

The solution of the above ingredients generally is 
administered intravenously to a subject at a rate of 1 iiiL 

10 per minute* 

The ability of a compound of the present invention to 
be an effective and orally active factor Xa inhibitor may be 
evaluated in one or more of the following assays or in other 
standard assays known to those in the art. 

15 The inhibition by a compound of the inhibition of a 

serine protease of the human blood coagulation system or of 
the fibrinolytic system, as well as of trypsin, is 
determined in vitro for the particular enzyme by measuring 
its inhibitor binding affinity in an assay in which the 

20 enzyme hydrolyzes a particular chromogenic substrate, for 
example as described in Smith, G.F.; Gif ford-Moore, D. ; 
Craft, T.J.; Chirgadze, N.; Ruterbories, K.J.; Lindstrom, 
T*D.; Satterwhite, J.H. Efegatran: A New Cardiovascular 
Anticoagulant. New Anticoagulants for the Cardiovascular 

25 Patient; Pifarre, R., Ed.; Hanley & Belfus, Inc.: 

Philadelphia, 1997; pp. 265-300. The inhibitor binding 
affinity is measured as apparent association constant Kass 
which is the hypothetical equilibrium constant for the 
reaction between enzyme and the test inhibitor compound (I) . 



30 
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Enzyme + I ^ ■ _ » Enzyme-I 
[Enzyme- 1] 



Kass = 



[(Enzyme) x (I)] 



Conveniently, enzyme inhibition kinetics are performed 
in 96-well polystyrene plates and reaction rates are 
5 determined from the rate of hydrolysis of appropriate 

p-nitroanilide substrates at 405 nm using a Thermomax plate 
reader from Molecular Devices (San Francisco. CA) . The same 
protocol is followed for all enzymes studied: 50 buffer 
(0.03 M Tris, 0.15 M NaCl pH 7). in each well, followed by 

10 25 ML of inhibitor solution (in 100% methanol, or in 50% v:v 
aqueous methanol) and 25 fiL enzyme solution; within two 
minutes, 150 uL aqueous solution of chromogenic substrate 
(0-25 mg/mL) is added to start the enzymatic reaction. The 
rates of chromogenic substrate hydrolysis reactions provide 

15 a linear relationship with the enzymes studied such that 
free enzyme can be quantitated in reaction mixtures. Data 
is analyzed directly as rates by the Sof tmax program to 
produce [free enzyme] calculations for tight-binding Kass 
determinations. For apparent Kass determinations, 1.34 nM 

20 human factor Xa is used to hydrolyze 0.18 mM Bzlle-Glu-Gly- 
Arg-pNA; 5.9 nM human thrombin or 1.4 nM bovine trypsin is 
used to hydrolyze 0.2 xnM BzPhe-Val-Arg-pNA; 3.4 nM human 
plasmin is used with 0.5 irtM HD-Val-Leu-Lys-pNA; 1,2 nM human 
nt-PA is used with 0.81 mM HD-Ile-Pro-Arg-pNA; and 0.37 nM 

25 urokinase is used with 0.30 mM pyro-gf sGlu-Gly-Arg-pNA. 

Kass is calculated for a range of concentrations of 
test compounds and the mean value reported in units of liter 
per mole. In general, a factor Xa inhibiting compound of 
formula I of the instant invention, as exentplified herein, 

30 exhibits a Kass of 0.1 to 0.5 x 10^ L/mole or much greater. 
The factor Xa inhibitor preferably should spare 
fibrinolysis induced by urokinase, tissue plasminogen 
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activator (t-PA) and streptokinase. This would be iinportant 
I to the therapeutic use of such an agent as an adjunct to 

streptokinase, tp*PA or urokinase throjnbolytic therapy and 
' to the use of such an agent as an endogenous fibrinolysis- 
5 sparing {with respect to t-PA and urokinase) antithronibotic 
agent. In addition to the lack of interference with the 
amidase activity of the fibrinolytic proteases, such 
fibrinolytic system sparing can be studied by the use of 
hiunan plasma clots and their lysis by the respective 
10 fibrinolytic plasminogen activators. 

Materials 

Dog plasma is obtained from conscious mixed-breed hounds 
(either sex Butler Farms, Clyde, New York, U.S.A.) by 

15 venipuncture into 3.8 percent citrate. Fibrinogen is 
prepared from fresh dog plasma and human fibrinogen is 
prepared from in-date ACD human blood at the fraction 1*2 
according to previous procedures and specification. Smith, 
Biochem. J. , 185 , 1-11 (1980; and Smith, et al., 

20 Biochemistry , 11, 2958-2967, (1972) . Human fibrinogen (98 

percent pure/plasmin free) is from American Diagncscica, - - wt 
Greenwich, Connecticut. Radiolabeling of fibrinogen 1-2 
preparations is perfoanned as previously reported. Smith, et 
al.. Biochemistry , 11 , 2958-2967, (1972). Urokinase is 

25 purchased from Leo Pharmaceuticals, Denmark, as 2200 Ploug 
units/vial. Streptokinase is purchased from Hoechst-Roussel 
Pharmaceuticals, Somerville, New Jersey. 

Methods - Effects on Lysis of Human Plasma Clots by t-PA 
30 Hutman plasma clots are formed in micro test tubes by adding 
50 mL thrombin (73 NIH unit/mL) to 100 /xL human plasma which 
contains 0.0229 MCi 125-iodine labeled fibrinogen. Clot 
lysis is studi d by overlaying th clots with 50 mL of 
urokinase or streptokinase (50, 100, or 1000 ixnit/mL) and 
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incubating for 20 hours at room temperature. After 
incubation the tubes are centrifuged in a Beckman Micro fuge. 
25 Mli of supemate is added into 1.0 mL volume of 0.03 M 
tris/0.15 M NaCl buffer for gamma counting. Counting 
5 controls 100 percent lysis are obtained by omitting thrombin 
(and substituting buffer) . The factor Xa inhibitors are 
evaluated for possible interference with fibrinolysis hy 
including the compounds in the overlay solutions at 1, 5, 
and 10 ^g/xvL concentrations. Rough approximations of IC50 
10 values are estimated by linear extrapolations from data 

points to a value which would represent 50 percent of lysis 
for that particular concentration of fibrinolytic agent. 

Anticoagulant Activity 
15 Materials 

Dog plasma and rat plasma are obtained from conscious mixed- 
breed hounds (either sex, Butler Farms, Clyde, New York, 
U.S.A.) or from anesthetized male Sprague-Dawley rats 
(Harlan Sprague-Dawley, Inc., Indianapolis, Indiana, U.S.A.) 

20 by venipuncture into 3. -8 percent citrate. Fibrinogen is 
prepared from in-date ACD human blood as the fraction 1-2 
according to previous procedures and specifications. Smith, 
Biochem. J. , 185 , 1-11 (1980); and Smith, et al.. 
Biochemistry , 11, 2958-2967 (1972). Human fibrinogen is 

25 also purchased as 98 percent pure/plasmin free from American 
Diagnostica, Greenwich, Connecticut. Coagulatiop reagents 
Actin, Thromboplastin, Innovin and Human plasma are from 
Baxter Healthcare Corp., Dade Division, Miami, Florida. 
Bovine thrombin from Parke-Davis (Detroit, Michigan) is used 

30 for coagulation assays in plasma* 
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Methods 

I Anticoagulation Determinations 

Coagulation assay procedures are as previously described. 

• Smith, et al.. Thrombosis Research . 50 , 163-174 (1988). A. 
S CoAScreener coagulation instrument (American LABor, Inc.) is 
used for all coagulation assay measurements. The 
prothrombin time (PT) is measured by adding 0.05 mL saline 
and 0.05 inL Thromboplastin-C reagent or recombinant human 
tissue factor reagent (Innovin) to 0.05 mL test plasma. The 

10 activated partial thromboplastin time (APTT) is measured by 
incubation of 0.05 mL test plasma with 0.05 mL Actin reagent 
for 120 seconds followed by 0.05 mL CaCl2 (0.02 M.) . The 
thrombin time (TT) is measured by adding 0.05 mL saline and 
0.05 mL thrombin (10 NIH units/mL) to 0.05 mL test plasma. 

15 The compounds of fonmila I are added to human or animal 
plasma over a wide range of concentrations to determine 
prolongation effects on the APTT, PT, and TT assays. Linear 
extrapolations are performed to estimate the concentrations 
required to double the clotting time for each assay. 

20 

Animals 

Male Sprague Dawley rats (350-425 gm, Harlan Sprague Dawley 
Inc., Indianapolis, IN) are anesthetized with xylazine (20 
mg/kg, s.c.) and ketamine (120 mg/kg, s.c.) and maintained 
25 on a heated water blanket (37 ^C) . The jugular vein(s) is 
cannulated to allow for infusions. 

Arterio-Venous shunt model 

The left jugular vein and right carotid artery are 
30 cannulated with 20 cm lengths of polyethylene PE 60 tubing. 
A 6 cm center section of larger tubing (PE 190) with a 
cotton thread (5 cm) in the lumen, is friction fitted 
between the longer sections to complete the arterio-venous 
shunt circuit. Blood is circulated through the shxint for 15 
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min before the thread is carefully removed and weighed. The 
weight of a wet thread is subtracted from the total weight 
of the thread and thrombus (see J.R. Smith, Br J Pharmacol , 
77:29, 1982). 

5 

FeCl j model of arterial injury 

The carotid arteries are isolated via a midline ventral 
cervical incision. A thermocouple is placed under each 
artery and vessel temperature is recorded continuously on a 

10 strip chart recorder. A cuff of tubing (0.058 ID x 0.077 OD 
X 4 mm, Baxter Med. Grade Silicone) , cut longitudinally, is 
placed around each carotid directly above the thermocouple. 
PeCl3 hexahydrate is dissolved in water and the 
concentration (20 percent) is expressed in terms of the 

15 actual weight of FeCls only. To injure the artery and 
induce thrombosis, 2.85 iiL is pipetted into the cuff to 
bathe the artery above the thermocouple probe. Arterial 
occlusion is indicated by a rapid drop in teirperature. The 
time to occlusion is reported in minutes and represents the 

20 elapsed time between application of PeCl3 and the rapid drop 
in vessel temperature (see K.D. Kurz, Thromb . Res . , 60:269, ^ 
1990) . 

Coagulation parameters 

25 Plasma thrombin time (TT) and activated partial 

thromboplastin time (APTT) are measured with a fibrometer. 
Blood is sampled from a jugular catheter and collected in 
syringe containing sodium citrate (3.8 percent, 1 part to 9 
parts blood). To measure TT, rat plasma (0.1 mL) is mixed 

30 with saline (0.1 mL) and bovine thrombin (0.1 mL, 30 U/mL in 
TRIS buffer; Parke Davis) at 37 ^C. For APTT, plasma 
(0.1 mL) and APTT solution (0.1 mL, Organon Te)cnika) ar 
incubated for 5 minutes (37 **C) and CaCl2 (0.1 mL, 0.025 M) 
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is added to start coagfulation. Assays are done in duplicate 
J and averaged* 

• Index of Bioavailability 

5 Bioavailability studies may be conducted as follows. 
Confounds are administered as aqueous solutions to male 
Fisher rats, intravenously (iv) at 5 mg/kg via tail vein 
injection and orally (po) to fasted animals at 20 mg/kg by 
gavage. Serial blood saxnples are obtained at 5, 30, 120, 

10 and 240 minutes postdose following intravenous 

administration and at 1, 2, 4, and 6 hours after oral 
dosing. Plasma is analyzed for drug concentration using an 
HPLC procedure involving C8 Bond Elute (Varion) cartridges 
for sample preparation and a methanol/ 30 nM ammonium acetate 

15 buffer (pH 4} gradient optimized for each compound. % Oral 
bioavailability is calculated by the following equation: 



20 where AUG is area under the curve calculated from the placmsv^'^^ 
level of compound over the time course of the experiment 
following oral (AUG po) and intravenous (AUG iv) dosing. 

Compounds 

25 Compound solutions are prepared fresh daily in normal saline 
and are injected as a bolus or are infused starting 15 
minutes before and continuing throughout the experimental 
perturbation which is 15 minutes in the arteriovenous shunt 
model and 60 minutes in the FeCl3 model of arterial injury 

30 and in the spontaneous thrombolysis model. Bolus injection 
volume is 1 mL/kg for i.v.« and 5 ihL/kg for p.o., and 
infusion volume is 3 mL/hr. 



% Oral bioavailability ^ 



AUG po 
AUG iv 



Dose iv 
Dose po 



X 100 
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Statistics 

Results are expressed as means -»-/- SEM. One-way analysis of 
variance is used to detect statistically significant 
differences and then Dunnetfs test is applied to determine 
5 which means are different. Significance level for rejection 
of the null hypothesis of equal means is P<0.05, 

Animals 

Male dogs (Beagles; 18 months - 2 years; 12-13 kg, Marshall 
10 Farms, North Rose, New York 14516) are fasted overnight and 
fed Purina certified Prescription Diet (Purina Mills, St. 
Louis, Missouri) 240 minutes after dosing. Water is 
available ad libitum. The room temperature is maintained 
between 66-74 ^F; 45-50 percent relative humidity; and 
15 lighted from 0600-1800 hours- 

Pharmacokinetic model. 

Test compound is formulated immediately prior to dosing by 
dissolving in sterile 0.9 percent saline to a 5 mg/mL 
preparation. Dogs are given a single 2 mg/kg dose of test 
compound by oral gavage. Blood samples (4.5 mL) are taken 
from the cephalic vein at 0.25, 0.5, 0.75, 1, 2, 3, 4 and 6 
hours after dosing. Samples are collected in citrated 
Vacutainer tubes and kept on ice prior to reduction to 
plasma by centrifugation. plasma samples are analyzed by 
HPLC MS. Plasma concentration of test compound is recorded 
and used to calculate the pharmacokinetic parameters: 
elimination rate constant, Ke; total clearance, Clt; volume 
of distribution, Vd; time of maximum plasma test compound 
concentration, Tmax; maximum concentration of test compound 
of Tmax, Cmax; plasma half -life, tO.5; and area under the 
curve, A.U.C.; fraction of test compound absorbed, F. 



20 



25 



30 
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Canine Model of Coronary Artery Thrombosis 

I Surgical preparation and instrumentation of the dogs are as 
described in Jackson, et al., Circulation , 82 , 930*940 

, (1990). Mixed-breed hounds (aged 6-7 months, either sex, . 
5 Butler Farms, Clyde, New York, U.S.A.) are anesthetized with 
sodium pentobarbital (30 mg/kg intravenously, i.v.), 
intubated, and ventilated with room air. Tidal volume and 
respiratory rates are adjusted to maintain blood P02# PC02r 
and pH within normal limits. Subdermal needle electrodes 

10 are inserted for the recording of a lead II ECG. 

The left jugular vein and common carotid artery are isolat d 
through a left mediolateral neck incision. Arterial blood 
pressure (ABP) is measured continuously with a precalibrated 
15 Millar transducer (model (MPC-500, Millar Instnunents, 

Houston, TX, U.S.A.) inserted into the carotid artery. The 
jugular vein is cannulated for blood sampling during the 
experiment. In addition, the femoral veins of both hindlegs 
are cannulated for administration of test compound. 

20 

A left thoracotomy is performed at nhe fifth intercostal 
space, and the heart is suspended in a pericardial cradle. 
A 1- to 2-cm segment of the left circumflex coronary artery 
(LCX) is isolated proximal to the first major diagonal 

25 ventricular branch. A 26-gauge needle^tipped wire anodal 

electrode (Teflon-coated, 30-gauge silverplated copper wire) 
3-4 mm long is inserted into the LCX and placed in contact 
with the intimal surface of the artery (confirmed at the end 
of the experiment) . The stimulating circuit is conqpleted by 

30 placing the cathode in a subcutaneous (s.c.) site. An 

adjustable plastic occluder is placed around the LCX, over 
the region of the electrode. A precalibrated 
electromagnetic flow probe (Carolina Medical Electronics, 
King, NC, U.S.A.) is placed around the LCX proximal to the 
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anod fox measurement of coronary blood flow |CBF) , . Th 
occluder is adjusted to produce a 40-50 percent inhibition 
of the hyperemic blood flow response observed after 10-s 
mechanical occlusion of the LCX. All hemodynamic and EC6 
5 measurements are recorded and analyzed with a data 
acquisition system (model M3000, Modular Instruments, 
Malvern, PA. U.S.A. )- 

Thrombus Formation and Compound Administration Regimens 
10 Electrolytic injury of the intima of the LCX is produced by 
applying 100-mA direct current (DC) to the anode. The 
current is maintained for 60 min and then discontinued 
whether the vessel has occluded or not. Thrombus formation 
proceeds spontaneously until the LCX is totally occluded 
15 (determined as zero CBP and an increase in the S-T segment) . 
Compound administration is started after the occluding 
thrombus is allowed to age for 1 hour. A 2-hour infusion of 
the compounds of the present invention at doses of 0.5 and 1 
mg/kg/hour is begun simultaneously with an infusion of 
20 thrombolytic agent (e.g. tissue plasminogen activator. 

streptokinase, APSAC) . Reperfusion is followed for 3 hour 
after administration of test compound. Reocclusion of 
coronary arteries after successful thrombolysis is defined 
as zero CBF which persisted for at least 30 minutes. 

25 

Hematology and template bleeding time determinations 
Whole blood cell counts, hemoglobin, and hematocrit values 
are determined on a 40-mL sample of citrated (3.8 percent) 
blood (1 part citrate: 9 parts blood) with a hematology 
30 analyzer (Cell-Dyn 900, Sequoia-Turner. Mount View, CA, 
U.S.A.). Gingival template bleeding times are determined 
with a Simplate II bleeding time d vice (Organon Teknika 
Durham, N.C, U.S.A.). The device is used to make 2 
horizontal incisions in the gingiva of either the upper or 



wo 00/391 18 



PCTA;S99/29946 



- 44 - 

lower left jaw of the dog. Each incision is 3 nun wide x 2 
^ mm deep. The incisions are made, and a stopwatch is us d to 

determine how long bleeding occurs. A cotton swab is used 
, to soak up the blood as it oozes from the incision • 
5 Template bleeding time is the time from incision to stoppage 
of bleeding. Bleeding times are taken just before 
administration of test compound <0 min) , 60 min into 
infusion, at conclusion of administration of the test 
compound (120 min), and at the end of the experiment. 

10 

All data are analyzed by one-way analysis of variance 
(ANOVA) followed by Student -Neuman-Kuels post hoc t test to 
determine the level of significance. Repeated-measures 
ANOVA are used to determine significant differences between 

15 time points during the experiments. Values are determined 
to be statistically different at least at the level of 
p<0.05. All values are mean ± SEM. All studies are 
conducted in accordance with the guiding principles of the 
American Physiological Society. Further details regarding 

20 the procedures are described in Jackson, et al., J. 
Cardiovasc. Pharmacol , , (1993), 21, 587-599. 

The following Examples are provided to further 
describe the invention and are not to be construed as 
25 limitations thereof. 

The abbreviations, symbols and terms used in the 
exanples have the following meanings. 

Ac = acetyl 

ag = aqueous 
30 Bn or Bzl = benzyl 

Hoc = t-butyloxycarbonyl 

Bu = butyl 

n-BuLi = butyllithium 
Calcd = calculated 
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cone = concentrated 
DMF = diroethylfomamide 
DMSO = dimethylsulfoxide 
eq ^ (molar) equivalent 
Et =5 ethyl 

EtOAc s ethyl acetate 
Et3N = triethylamine 
Et20 a diethyl ether 
EtOR - ethanol 
FTIR = Fourier transform IR 
Hex = hexanes 

HPLC = High Performance Liquid Chromatography 
HRMS s high resolution mass spectrum 
i-PrOH = isopropanol 
IR = Infrared Spectrum 

LC-MS = liquid chromatography - mass spectrum 
(using HPLC) 

Me = methyl 
MeOH s methanol 

MS-ES (or ES-MS) = electrospray mass spectrum 
MS-FAB (or FAB-MS) - fast atom bombardment mass i 

spectriim 

MS-PIA (or FIA-MS) = flow injection analysis mass 

spectrum 

MS-FD (or FD-KS) - field desorption mass spectrum 
MS- IS (or IS-MS) = ion spray mass spectrum 
NMR = Nuclear Magnetic Resonance 
Ph 2= phenyl 
i-pr s isopropyl 

RPHPLC = Reversed Phase High Performance Liquid 
Chromatography 

RT (or Rt) = retention time 
satd = saturated 
Si02 - silica gel 
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sex = strong cation exchange (resin) 
J TBS = tert-butyldimethylsilyl 

TFA = trif luoroacetic acid 
, THF = tetrahydrofuran 

5 TIPS = triisopropylsilyl 

TLC = thin layer chromatography 

tosyl = p-toluenesulfonyl 

triflic acid = trif luoromethanesulfonic acid 

10 Unless otherwise stated « pK adjustments and work up are 

with aqueous acid or base solutions. ^H-NMR indicates a 
satisfactory NMR spectrum was obtained for the compound 
described. IR (or FTIR) indicates a satisfactory infra red 
spectrum was obtained for the compovund described. 

15 For consistency and clarity, a number of compounds are 

named as substituted benzamide derivatives. 

Analytical HPLC method was a linear gradient of 90/10 to 
50/50 (0.1% TFA in watez:/0.1% TFA in acetonitrile) over 40 
20 minutes with a flow rate of 1 mL/min. 

LC-MS Method A: gradient from 50% acetonitrile-40% water-10% 
water with 0.1% trif luoroacetic acid to 90% acetonitrile-10% 
water with 0.1% trif luoroacetic acid over 5 min; hold 5 min; 
25 0.5 mL/min; Zorbax SB-Cx8 column, 4.6 by 75 mm; 25 ^C. 

LC-MS Method B: gradient from 20% acetonitrile-70% water-10% 
water with 0.1% trif luoroacetic acid to 70% acetonitrile-20% 
water-10% water with 0.1% trif luoroacetic acid over 5 min; 
hold 5 min; 0.5 mL/min; Zorbax SB-Cig coltunn, 4.6 by 75 mm; 

30 25 "^C. 
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Bxaiqpl 1 

Preparation of H-(5-Methylpyridiii-2-yl)*2-t [l-(4-pyridiiiyl)* 
piperidiD*4 -ylcarbonyl] amino] benzaxnide hydrochloride • 




5 A. N- {5-Methylpyridin-2-yl) -2-nitrobenzamide 

To a stirring solution of 2-amino-5-niethylpyridine 
(3.1 g, 29 mrnol) and pyridine (7.3 mL. 90 mmol) in 
dichloromethane (200 mL) was added 2-nitroben2oyl chloride 
(5.7 g, 30 ranol) . After 4 h, the solvent was removed in 

10 vacuo and the residue was partitioned between ethyl acetate 
(500 mL) and water (250 mL) . The organic phase was 
separated and washed again with water (250 mL) followed by 
brine (250 mL) and then dried with MgS04, filtered and 
partially concentrated in vacuo, which resulted in the 

15 formation of a precipitate. After standing overnight, the 
solid was filtered and dried in vacuo to give 3.9 g (52%) of 
white solid. 

Ih-nmr 

FD^MS, m/e 256.9 (m) 
20 Analysis for C13H11N3O3: 

Calcd: C, 60.70; H, 4.31; N, 16.33? 

Found: 61.21; H, 4.32; N, 16.63- 

B. N- (5-Methylpyridin-2-yl) -2-aminoben2amide 
25 To a stirring solution of N- (5-methylpyridin-2-yl)-2- 

nitroben2aroide (1.5 g, 5.8 mmol) and Ni(OAc)2-4H20 (2.9 g, 
11.7 mmol) in THF (20 mL) and methanol (40 mL) at 0 was 
added r in small portions, sodium borohydride (0.88 g, 23.2 
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nimol). After complete addition and an additional 5 min, the 
I solvent was evaporated in vacuo and the residue was 

partitioned between ethyl acetate (200 mL) and 50% cone 
I NH4OH (200 mL) . The organic phase was separated and washed 
5 again with 50% cone NH4OH, followed by brine, then dried 

with MgS04, filtered and concentrated in vacuo to give 

1.25 g (95%) of a light yellow solid. 

1h-nmr 

FD-MS, m/e 227.1 (m) 

10 

C- 1- (4-Pyridinyl)piperidin-4-ylcarbonyl Chloride 

To a stirring suspension of 1- (4•pyridinyl)piperidin-4- 
ylcarboxylic acid (0.8 g, 3. 88 xnmol) in dichloromethane 
(75 mL) at reflux was added thionyl chloride (0.45 mL, 
15 5.82 mmol) . After 3 h, the solvent was removed in vacuo and 
the residue was dissolved in dichloromethane (75 mL) , giving 
a solution of the title compound, approximately 0.05 M- 



D . N- ( 5 -Me thylpyridin- 2 --yl ) -2 - { [ 1- ( 4 -pyr idinyl ) piper idin- 

20 4-ylcarbonyl]amino]benzamide Hydrochloride 

To a stirring solution of N- (5-methylpyridin-2-yl) -2- 
aminobenzamide (0.28 g, 1.2 xnmol) in pyridine (5 mL) and 
dichloromethane (40 mL) was added a solution of l-(4->pyri- 
dinyl)piperidin-4-ylcarbonyl chloride (0.55 g, 2.5 mmol) in 

25 dichloromethane (40 mL) . After stirring overnight, the 

solvent was removed in vacuo and the residue was partitioned 
between ethyl acetate (300 mL) and 1 N NaOH (150 mL) . The 
organic phase was separated and washed again with 1 N NaOH, 
followed by water and brine, then dried with MgS04, filtered 

30 and concentrated in vacuo. The residue was then purified by 
preparative RPHPLC (CI 8) , eluting with a linear gradient of 
90/10 to 50/50 (0.01% HCl/acetonitrile) over 180 min. The 
pure product containing fractions were combined and 
lypholized to give 222 mg (40%) of a white powder. 
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Ih-nmr 

FD-MS, xn/e 416 (m) 

Analysis for C24H25N5O2-2.lHCl-l.5H2O: 

Calcd: C, 55.53; 5.84; 13.49; CI, 14.34; 
5 Pound: C, 55.54; 5.79; N. 13.44; CI. 14.17- 



Ejuuople 2 

Preparation o£ N- ( 5-Chloropyx'idin-2-yl) ^2-* [ [1- (4-pyridinyl) - 
piper idin'-4 -ylcarbonyl ] amino] benzamide Bydrochloride • 




A. N- (5-Chloropyridin-2-yl) -2-nitroben2amide 

Using methods substantially equivalent to those 
described in example 1-A, N- (5-chloropyridin-2-yl) -2-nitro- 
benzanvide (6.5 g, 79%) was prepared from 2-ainino-5~chloro- 
15 pyridine and 2-nitroben20yl chloride. 

1h-nmr 

FD-MS, m/e 276.9 (m) 
Analysis for C12H8N3O3CI: 

Calcd: C, 51.91; H, 2.90; N, 15-13; 
20 Found: C, 52.61; 2.89; N, 15.29. 



B. N- (5-Chloropyridin-2-yl) -2-aminoben2amide 

To a solution of N- (5-chloropyridin-2-yl) -2-nitro- 
benzamide (2 g, 7.2 mmol) in THF (50 mL) and ethyl acetate 
25 (50 mL) was added Raney Ni (0.2 g) and the mixture was 
placed under hydrogen (4.1 bar) in a high pressur 
apparatus. After shaking overnight, the mixture was 
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filtered and concentrated in vacuo and purified by flash 
I chromatography to give 1.5 g (83%) of an off-white solid. 
1h-NMR 

5 C- (5-Chloropyridin-2-yl) -2- [ (1- (4-pyridinyl)piperidin- 

4-ylcarbonyl)ajninolbenzaxnide Hydrochloride 

Using methods substantially equivalent to those 
described in example 1-D, N- (5-chloropyridin*2-yl) -2- [ (1- (4- 
pyridinyl ) piperidin-4 -ylcarbonyl 1 amino ] benzamide hydro- 
10 chloride (2.07 g, 69%) was prepared f rom N- {5-chloropyridin- 
2-yl)^2-aminoben2amide and 1- (4-pyridinyl)piperidin-4-yl- 
carbonyl chloride. 
1h-nmr 

IS-MS. m/e 436 <m+l) 
15 Analysis for C23H22N5O2Cl-O.9HCl-O.9H2O: 

Calcd: C, 56.96; H, 5.13; 14.44; Cl, 13.89; 
Found: C, 57.16; H, 4.75; 14.29; CI, 14.03. 



Sxaiqple 3 

20 Preparation of N-(6*Chloropyridin*-3-yl)-2--[[l*(4-pyridinyl)* 
piperidin*4 -ylcarbonyl] amino] benzamide ^ydrcchlor Ida . ?^ 

01 




25 



A. (6-Chloropyridin-3-yl)-2-nitroben2amide 

Using methods substantially equivalent to thos 
described in example 1-A, N- (6-chloropyridin-3-yl) -2- 



wo 00/39118 



PCT/US99/29946 



- 51 - 

nitrobenzamide (1.24 g, 73%) was prepared from 2-nitro- 
benzoyl chloride and 3'amino-6-chloropyridine. 

1h-nmr 

IS-MS, m/e 278 (m-fl) 
5 Analysis for C12H8N3O3CI: 

Calcd: C, 51.91; H, 2.90; N, 15.13; 
Found: C, 51.80; H, 3.09; N, 14.98. 

B. N- (6-Chloropyridin-3-yl) -2-aininoben2amide 
10 To a stirred solution of N- (6-chloropyridin-3-yl)-2- 

nitrobenzamide (0.6 g, 2.15 mmol) in methanol (150 xnL) and 
tetrahydrofuran (75 mL) was added nickel acetate 
tetrahydrate (1.07 g, 4.3 mmol). Sodium borohydride 
(0.326 g, 8.61 mmol) was then added in small portions. 
15 After gas evolution had ceased, the solvent was removed in 
vacuo. The residue was partitioned between ethyl acetate 
and concentrated ammoniiim hydroxide, and the layers 
separated. The organic phase was washed with concentrated 
ammonium hydroxide and saturated aqueous sodium chloride 
20 solution, dried (magnesium sulfate) , filtered, and 

concentrated in vacuo. The solid was suspended in ether, 
sonicated, and filtered to give 0.243 g (46%) of a pink 
solid. 

Ih-nmr 

25 IS-MS, m/e 248-3 (m+1) 

Analysis for C12H10N3OCI: 

Calcd: C, 58.19; H, 4.07; N, 16.96; 
Found: C, 59.63; H, 4.13; N, 17.27. 

30 C. N- (6-Chloropyridin-3-yl)'2- [ [1- (4-pyridinyl)piperidin 
4-ylcarbonyl Jaminojbenzamide Hydrochloride 

Using methods substantially equivalent to those 
described in example 1-D, N- (6-chloropyridin-3-yl) -2^ [ [1- (4 
pyridinyl ) piper idin-4-ylcarbonyl ] amino] benzamide hydro- 
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chloride (0.12 g, 26%) was prepar d from N- (S-chloropyridin- 
S-yl) -2-aminoben2amide and 1- (4-pyridyl)piperidin-4-yl- 
carbonyl chloride. 

IS-MS, m/e 436.2 (m+l) 

Analysis for C23H22N502C1-1.9HC1-2-4H20: 

Calcd: C, 53.96; H, 5.45; N, 13.68; CI, 13.16; 
Pound: C, 53.97; H, 5.06; N, 13.28; CI, 13.32. 

Exaxnple 4 

Preparation of (5*Chloropyridin*-2*yl ) -2- [ [1- (4-pyridlivl) - 
pyrrolidin-3-yloxycarbonyl] aminolbenzanide Hydrochloride. 




CIH 



A- 1- (4-Pyridinyl) -3-hydroxypyrrolidine 




A mixture of 3-hydroxypyrrolidine (9.9 g. 113.64 mmol), 
4-bromopyridinium hydrochloride (22.098 g, 113.64 xnmol), 
triethylamine (47.5 mL, 341.0 mmol) and 3:1 ethanol :water 
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(150 mL) • in a pressure tube reaction vessel, was purged 
with nitrogen and sealed. The mixture was heated to 150 
for 96 hours and cooled. The solvent was evaporated and 
ethyl acetate (50 mL) was added. After trituration, the 
5 organic solvent was decanted off and saved. Methylene 

chloride (80 xnL) and 2 N sodixixn hydroxide (60 mL) were added 
to the solid. The mixture was shaken vigorously and was 
filtered with water and methylene chloride wash to give the 
title compound as an off-white solid. The organic 

10 supernatant and the methylene chloride and water washes were 
combined. This mixture was extracted with methylene 
chloride. The organic layer was sodium sulfate dried and 
concentrated. The residue was triturated with methylene 
chloride and the solid was filtered. This solid was 

15 combined with the solid from above and vacuum dried (100 
at 133 Pa for 14 hours) to give the title compound as an 
off-white solid (8.52 g, 46%). 

(300, DMSO-dg): 6.07 (d, J»6.4 Hz, IH) , 6.44 (d, 
J=6.4 Hz, IH), 5.01 (br s, IH) , 4.40 (br s, IH) , 3.42-3.20 

20 (m, 3H), 3.12 (d. J=10.6 Hz, IH) , 2.07-1.80 (m, 2H) . 
IS-MS, m/e: 165.4 (m-tl) . 

B. N- (5-Chloropyridin-2-yl)-2-[ tl-(4-pyridinyl)pyrrolidin- 
3 -yloxycarbony 1 ] amino ] benzamide . 

25 To as solution of 1- (4-pyridinyl) -3-hydro3qrpyrrolidine 

(330 mg, 2.01 mmol) in dichloromethane (30 mL) was added 
methanesulfonic acid (0.15 mL, 2.31 mmol). After 15 
seconds, guinoline (0.3 mL, 2*54 mmol) was added, 
immediately followed by a toluene solution of phosgene 

30 (0.65 mL, 1.25 mmol). After 5 minutes, the reaction was 
placed in an oil bath at 35 ^C. After 45 minutes, the 
reaction was cooled to room temperature- N-(5-Chloro- 
pyridin-2-yl) -2-aminobenzamide (498 mg, 2.01 mmol) was 
added, followed by quinolin (0*3 mL, 2.54 mmol). After 
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I 

5 



10 



15 



stirring overnight, the reaction was diluted with 
dichloromethane (150 nOi) and washed with saturated aqueous 
sodium carbonate (2 x 25 inL) . The organic layer was 
concentrated in vacuo and purified by flash colvunn 
chromatography (100% CH2CI2 to 9% MeOH/CH2Cl2) and then by 
HPLC to give the title product (161 mg, 0.41 sonol, 21%). 
1h-NMR (300 MHz, DMSO-dg) : 8 ll.OKs, IH) ; 9.96(s, IH) ; 
8.38{d, J=1.8 Hz, IH); 8.21(m, 2H) ; 8.06(d, J=9.0 Hz, IH) ; 
7.88{m, 2H); 7.77 (d, J=8.7 Hz, IH) ; 7.51(t, J=7.2 Hz, IH) ; 
7.15(t, J=?.2 Hz, IH) ; 6.87(d, J=7.5 Hz, IH) ; 6.80(d, J=6.6 
Hz, IH); 5.36(10, IH) ; 3. 74-3. 39 (m, 4H) ; 2.22 (m, 2H) . 
IS-MS, in/e 438.2 (m+1) . 

Analysis for C22H20N5O3Cl-1.0HCl-1.25H2O: 

Calcd: C, 53.18; H, 4.77; N, 14.09; 
Found: C, 53.05; H, 4.64; N, 13.88. 

Exanple 5 

Preparation of N-(5<-CbloxQpyridia-2-yl>-2>[(l-bsBzylp!yrroXi- 
din- 3 -ylna tboxycarbonyl ) amino] benzamidtt , 




1 -Benzylpyrrol idine- 3 -methanol 
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To a mixture of methyl l-benzylpyrrolidine-S- 
carboxylate (11.67 g, 50 mmol) and tetrahydrofuran, at 0 ®C 
was added lithium aluminum hydride (3.795 g, 100 mmol). The 
5 reaction was warmed to room temperature and refluxed for 24 
hours. After cooling to 0 ^C, the reaction was quenched 
with saturated sodium sulfate and warmed to room 
temperature. Tetrahyrofuran (50 mL) and solid sodium 
sulfate were added to the mixture. After stirring for 1 

10 hour, the mixture was filtered and the filtrate was 

concentrated and vacuum dried for 3 days to give the title 
compound as a colorless oil (8.49 g, 88%). 
Ih-NMR (300 MHz, DMSO-de) : 7.21-7.31 (m, 5H) , 4.50 (t, 
J=5.3 Hz, IH), 3.51 (s, 2H), 3.20-3.31 (m, 2 H) , 2.35-2-50 

15 (m, 4 H), 2.10-2.27 (m, IH) , 1,70-1.85 (m, IH) . 1.27-1.43 . 
(m, IH) . 

IS-MS, m/e: 192.4 (m+1) . 

B. N-(5-Chloropyridin-2-yl)-2-l (l-benzylpyrrolidin-S-yl- 

2 0 me thoxycarbonyl ) amino ] benzamide . 

Using methods substantially equivalent to those 
described in example 4-B, N- (5*chloropyridin-2-yl)-2-I (l- 
benzylpyrrolidin-3-ylmethoxycarbony^)aminoIbe^zamide (690 
mg, 74%) was prepared from N- (5-chloropyridin-2-yl) -2-amino- 

25 benzamide and l-benzylpyrrolidine-3-methanol. 
IR(CHCl3): 1730, 1507, 1375, 1296. 

Ih-NMR (400 MHz, DMSO-dg) : 8 10.99 (s, IH) ; 9.91 (s, IH) ; 
8.40 (S, IH); 8.10 (D, J=:8.8 Hz, IH) ; 7.92 (D, J=9,2 Hz, 
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IH); 7.87 (D, J=B.01 Hz, IH) ; 7.77 (d, J=8.0 Hz, IH) ; 7.49 
(t, J=7.8 Hz, IH); 7.27 {m, 5H) ; 7.13 (t, J=7 . 6 Hz, IH) ; 
' 3.99-3.87 (m, 3H) ; 3.30 (s, 2H) ; 2.38 (br s, 3H) ; 2.24 (br 

s, IH); 1.82 (br s, IH) ; 1.40 (br s, IH) . 
5 IS-MS, m/e 455.2 (m+l) . 
Analysis for C25H25N4O3CI : 

Calcd: C, 64.58; H, 5.42; N, 12.05; 
Pound: C, 64.35; H, 5-50; N, 12.04. 



10 ExasBple 6 

Preparation of N-(5-Chloropyrinidln-2-yl)-2-[ [l-(4-pyri** 
diayl ) piperidin*4 *ylcarbonyll amino] benzanide • 

CI 




A. (5-Chloropyrimidin-2-yl)-2-nitrobenzamide 
15 To a stirred solution of 2-axnino-5-chloropyrimidine 

(2.35 g, 18.14 mmol) in pyridine (10 mL) and dichlorome thane 
(100 mL) was added slowly 2-nitrobenzoyl chloride (5.3 mL/ 
39.90 irrniol) . After stirring for 2 h, the solvent was 
removed in vacuo. The residue was partitioned between ethyl 
20 acetate and water, and the layers separated. The organic 

phase was washed consecutively with 1 N aqueous citric acid, 
saturated aqueous sodium chloride « saturated aqueous sodiiom 
bicarbonate, and saturated aqueous sodium chloride, then 
dried (magnesium sulfate) , filtered, and concentrated in 
25 vacuo. Th solid was suspended in eth r, sonicated, and 
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filtered to give 4.72 g (61%) of a bis-acylated product 
{IS-MS, m/e 428.1 (m+l) . 

To a stirring solution of a portion of this znaterial 
(0.5 g, 1.17 mmol) in p-dioxane (5 xuL) was added a solution 
5 of lithium hydroxide xnonohydrate (0.108 g, 2.58 mmol) in 
water (3 mL) . After stirring for 0.5 h, the solvent was 
removed in vacuo. The residue was washed with THF, then 
dissolved in water (40 mL) and acidified to pH 3.5 with 
concentrated hydrochloric acid which resulted in the 
10 formation of a precipitate. The mixture was filtered and* 
dried to give 0.275 g 184%) of a tan solid. 
1h-NMR 

IS-MS, m/e 279.2 (m+l) 
Analysis for C11H7N4O3CI: 
15 Calcd: C, 47.41; H, 2.53? N, 20.11; 

Found: 47.69; H, 2.55; N. 19.87. 

B . (5"Chloropyrimidin-2-yl) -2*aminobenzamide 
Using methods substantially equivalent to those 

described in example 2-B, N- (5-chloropyrimidin-2-yl) -2- 
aminobenzamide (0.17 g, 41%) was prepared f rem (5-chloro- . , 
pyrimidin-2-yl) -2-nitrobenzamide. 
1H"NMR 

IS-MS, m/e 249.2 (m+l) 
Analysis for CiiH9N40Cl: 

Calcd: C, 53.13; H, 3.65; N. 22.53; 
Found: C, 53.40; H, 3,68; N, 22.64. 

C. N- (5-Chloropyrimidin-2-yl) -2- (II- {4-pyridinyl) - 
30 piperidin-4-ylcarbonyl ] amino] benzamide 

Using methods substantially equivalent to those 
described in example 1-D, N- (5-chloropyrimidin-2-yl) -2- 
I [1- (4-pyridinyl)piperidin-4-ylcarbonyl]aminoJben2amid 
(0.13 g, 30%) was prepared from N- (5-chloropyrimidin-2-yl)- 



20 



25 
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5 



10 



15 



20 



2-aminoben2amide and 1- (4-pyridinyl) piper idin-4-ylcarbonyl 
chloride. No purification by HPhC was required. 

IS-MS, m/e 437.3 (m+l) 
Analysis for C22H21N602C1j 

Calcd: C, 60.48; H, 4.84; N. 19.23; CI, 8.11; 

Found: 60.41; H, 4.85; N, 19.21; CI. 8.53. 

JSjcanple 7 

Preparation of ( 6*Chloropyridazin-3-yl) •2- [ [1- (4-pyri* 
dinyl ) piper idin* 4 -ylcarbonyl ] amino] benzaadde . 

O 



A. N- (6-Chloropyrida2in-3-yl) -2-nitroben2amide 

Using the procedure described in example 1-a, 3-ainino- 
6-chloropyridazine (5 g, 39 mmol) yielded 8.1 g (75%) of the 
title compound. 

FIA-MS, m/e 279.2 (MH-J-) 
Analysis for C11H7CIN4O3 : 

Calcd: C, 47.41; H, 2-53; N, 20.11. 

Found: C, 47.23; H, 2.78; N, 20.01. 

B. N-(6-Chloropyrida2in-3-yl) -2- [ [1- |4^pyridyl)piperidin' 
4-ylcarbonyl J amino] benz amide Hydrochloride 

Using the procedure described above in example l-B, 
N- (6-chloropyrida2in-3-yl) -2-nitroben2amide |2.0 g, 
7.18 mmol) yielded 0.67 g of crude 2-amino-N- (6-chloro* 
pyrida2in-3-yl)ben2amide, which was treated with l-(4- 
pyridinyl)piperidin-4-'ylcarbonyl chloride (436 mg, 1.9 mmol) 
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using the procedure described in example 1-D to yield 60 mg 
(1.8%) of the title compound. 

1h-nmr 

PD-MS, m/e 437.2 (M+) 
5 Reverse Phase HPLC (1 mL/min, 0.1% TFA in water/0.1% TFA in 
acetonitrile. linear gradient 98/2 through 70/30 over 45 
min) - retention time - 32.72 min 

BxaxDple 8 

10 Preparation of N- ( 5-Chloropyridin-2-yl) -2- I [1- (4-pyrtdinyl) 
piperidin-4 *yl] methoxy] benzasdde Dihyrochlor Ide • 



15 acetylsalicylic acid using standard oxalyl chloride- 

methylene chloride conditions. The crude acid chloride was 
used without purification to acylate commercial 2-amino-5- 
chloropyridine using standard conditions in methylene 
chloride to give 2-acetoxy-N- (5-chloropyridin-2-yl)ben2amide 

20 in 62% yield as a light yellow solid which was used without 
purification. 

2-Acetoxy-N- {5-chloropyridin-2-yl)ben2amide (1.45 g, 
5 xnmol) was saponified in aqueous methanolic NaOH. Standard 
acid-base workup gave 1.06 g of crude crystalline product 
25 which was recrystallized from acetone to give N-(5-chloro- 
pyridin-2-yl>-2-hydroxyben2amide (0.79 g, 63% yield). 




A. 



N- (5-Chloropyridin-2-yl) -2-hydroxyben2amide 
Acetylsalicylic acid chloride was prepared from 
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nip 206-207 X 

I Ih-nmr 

I 

ES-MS for C12H9N2O2CI: 

Calcd: M+ = 248; 
5 Found: [M+H]-»" = 249; IM-H]" = 247. 

Anal for C12H9N2O2CI: 

Calcd: C, 57.96; H. 3.65; N 11.27; 

Found: C, 58.23; H, 3.68; N 11.21. 

10 B. N- (5-Chloropyridin-2"yl) -2- [ [l-(4-pyridinyl)piperidin- 
4-yllinethoxy]ben2amide Dihyrochloride 

1- {4-Pyridinyl)piperidine-4-methanol was prepared using 
a procedure similar to the following: A solution of methyl 
N-(4-pyridinyl)isonipecotate (600 mg, 2.72 iranol) in 

15 tetrahydrofuran was added to a solution of lithium aluminum 
hydride (100 mg) in tetrahydrofuran (14 mL) cooled to 0 **C. 
Ifloon consumption of the starting material (0.5-2 h) , the 
mixture was treated with water (0.10 mL) , 15% aqueous sodiiun 
hydroxide (0.10 mL) , and water (0.30 mL) . After 0.25 h, the 

20 mixture was sonicated for 0.25 h, then poured into a mixture 
of ethyl acetate, water, sodium tartrate, and potassium 
tartrate. The aqueous layer was extracted twice with ethyl 
acetate and the combined extracts were dried (magnesium 
sulfate) , filtered, and concentrated in vacuo to yield 

25 357 mg (68%) of 1- {4-pyridyl) piperidine-4 -methanol, which 
was used without further purification. 

Ih-nmr 

N-(5-Chloropyridin-2-yl)-2-hydroxyben2amide (249 mg, 
1.0 mmol) , II* (4 -pyridinyl)piperidin-4*yl] methanol (192 mg, 
30 1.0 mmol) and triphenylphosphine (262 mg, 1.0 mmol) were 
dissolved in 4 mL dry THF and 1 mL dry DMF under nitrogen. 
The solution was cooled to ice-water bath tenperature and a 
solution of diisopropyl azodicarboxylate (202 mg, 0.20 mL, 
1.0 mmol) in 2 mL of dry THF was added dropwise over about 
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45 min. The reaction was allowed to warm to room 
temperature and stir for 72 h. The solution was evaporated 
to dryness under vacuum and then dissolved in ethyl acetate. 
The ethyl acetate solution was washed with water, dilute 
5 aqueous sodivim bicarbonate, and brine, and was dried over 
sodium sulphate. Evaporation of the solvent xander vacutun 
gave a colorless glass which was dissolved in 50 mL of 
methanol and loaded on two 10 g SCX columns. Each column 
was washed with 150 mL of methanol, and then eluted with 

ID 50 mL of 2 ^ ammonia in methanol. The methanol /ammonia 
eluates were evaporated to driness under vacuum to give 
200 mg of off-white solid. This material was purified by 
reverse phase HPLC to give N- (5-chloropyridin-2-yl) -2- 1 [1- 
( 4 -pyridinyl ) piperidin-4-yl ] methoxy ] benzamide dihyrochloride 

15 as a white solid (151 mg, 30% yield). 

1h-nmr 

ES-MS for C23H23N4O2CI: 
Calcd: M+ ^ 422 

Found: IM+H]+ = 423; [M-H]" =421. 
20 Anal for C23H25N4O2CI3: 

Calcd: C, 55.47; H. 5-06; N 11.25; 
Found: C, 56.85; H, 4.84; N 11.37. 



25 



Example 9 

Preparation of (5-caxloropyTiain"2-yl) -2- 1 [1- (4--pyridinyl* 
iii6thyl)piperidin-4-ylcarboiiyl] amino] benzamide. 
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A. N- (5-Chloropyridin-2~yl)-2- t (l-Boc-piperidin-4-yl- 
carbonyl ) amino] ben2amide 

To a stirred solution of N- (5-chloropyridin-2-yl) -2- 
5 aminobenzamide (0.5 g, 1,79 mmol) and Boc-isonipecotic acid 
(0.41 g, 1.79 mmol) in N,N-dimethylformamide (30 mL) was 
added 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (0.69 g, 3.58 mmol). After stirring for 15 h, 
the solvent was removed in vacuo. The residue was 

10 partitioned between ethyl acetate and water, and the layers 
separated. The organic phase was washed with saturated 
aqueous sodium chloride, dried (magnesium sulfate) , 
filtered, and concentrated in vacuo. The solid was 
suspended in ether, sonicated, and filtered to give 0.147 g 

15 (18%) of a tan solid. 
1h-NMR 

IS-MS, m/e 459.5 (m+1) 
Analysis for C23H27N4O4CI: 

Calcd: C, 60.19; H, 5.93; N, 12.21; 
20 Pound: C, 60.04; H, 5.81; N, 12.14. 

B. N- (5-Chloropyridin-2-yl) -2- [ (piperidin-4- 
ylcarbonyl ) amino] benzamide Trif luoroacetate 

To a stirred solution of N- (5-chloropyridin-2-yl) -2- 
25 I (l-Boc-piperidin-4~ylcarbonyl)aminoJbenzamid (2 g, 

4.3 mmol) in dichloromethane (80 mL) and anisole (2.4 mL) 
was add d trif luoroacetic acid (8.4 mL, 109 mmol). Aft r 



wo 00/391 18 



PCT/US99/29946 



- 63 - 

stirring for 4 h, the solvent was removed in vacuo. The 
residue was suspended in ether, sonicated for 0.25 h, 
stirred vigorously for 15 h, and filtered to give 1-93 g 
(94%) of a white solid. 
5 ^H-NMR 

IS-MS, m/e 359.2 (m+1) 
Analysis for C20H20N4O4CIF3 : 

Calcd: C, 50.80; H, 4.26; N, 11-85; F, 12.05; 

Found: C, 50.74; H, 4,28; N, 11.74; F, 12.34. 

10 

C. N- (5-Chloropyridin-2-yl) -2- [ [1- (4-pyridinylmethyl) - 
piperidin-4-ylcarbonyl ] amino I benzamide 

To a solution of N- (5-chloropyridin-2-yl) -2- 
( (piperidin- 4 -ylcarbonyl) amino] benzamide trif luoroacetate 

15 (25 mg, 0.053 mmol) in methanol (0.5 mL) was added 

4-pyridinecarboxaldehyde (17.1 mg, 0.16 mmol) followed by a 
solution of sodium cyanoborohydride (7 mg, 0.106 mmol) in 
7.5% acetic acid/methanol (1 mL) . After shaking for 15 h, 
the solution was loaded onto an SCX column, which was 

20 pretreated with a solution of 5% acetic acid in methanol. 

The column was washed once with methanol and eluted with 2 N c 
ammonia in methanol. The product containing fractions were 
combined and concentrated in vacuo. The residue was 
dissolved in a small amount of methanol and a few drops of 

25 acetic anhydride were added. After shaking for 0.5 h, the 
SCX purification procedure was repeated to give 9.8 mg (41%, 
91% pure by HPLC analysis) of the title conpound. 
IS-MS, m/e 450.1 (m+1) 

HPLC. Analytical method, RT = 18.56 min. 

30 

Bxample 10 

Preparation of N-(5-ailoropyrldln-2-yl)*2-C[l-(2-furaivl- 
ne tbyl ) piper idin- 4 ^-ylcarboi^l ] axniao] b nzamide . 
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CI 




Using procedures substantially equivalent to those 
described in example N- (5-chloropyridin-2-yl) -2- [ [1- (2- 

furanylinethyl)piperidin-4-ylcarbonyl] amino] benzamide (12 mg, 
5 53%, 99% pure by HPLC analysis) was prepared from N-(5- 
chloropyridin-2-yl) -2- ( (piperidin-4-ylcarbonyl) amino] - 
benzamide trif luoroacetate and furan-2-carboxaldehyde- 
IS-MS, m/e 439-1 <m+l) 
HPLC Analytical method, RT = 24.84 min. 

10 

Exanple 11 

Preparation o£ N- ( 5-Chloropyridin-2-yl) -2- [ (1-benzyl* 
piperidin-4 -ylcarbonyl ) amino] benzamide • 




15 Using procedures substantially equivalent to those 

described in example 9-C, (5-chloropyridin-2-yl) -2- [ (1- 
benzylpiperidin-4-ylcarbonyl)aminolbenzamide (6.7 mg, 28%, 
98% pure by HPLC analysis) was prepared from N-(5-chloro- 
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pyridin-2-yl) -2- I (piperidin-4-ylcarbonyl)amino)benzamide 
trif luoroacetate and benzaldehyde . 
FD-MS, m/e 449.1 im^l) 

HPLC, Analytical method, RT = 27.70 min. 



Preparation of H-(5-caxloropyridin-2-yl)-2-(tl-(3-pyridlnyI- 
aiethyl ) piperldin-4 -ylcarbonyl] amino] benzanide • 



described in example 9-C, N- (5-chloropyridin-2-yl) -2- I [1- (3- 
pyridinylmethyl ) piper idin-4-ylcarbonyl ] amino] benz£unide 
(17 lug, 70%, 98% pure by HPLC analysis) was prepared from 
N- (5-chloropyridin-2-yl) -2-1 lpiperidin-4 -ylcarbonyl) amino] - 
15 benzamide trifluoroacetate and pyridine- 3 -carboxaldehyde. 
IS-MS, m/e 450.2 (m+1) 

HPLC, Analytical method, RT = 18.87 min. 

Ejcaaple 13 

20 Preparation of N-(5-Cblorc!pyriain-2-yl)-2*[tl-(2«thiazolyl- 
nethyl )piperidi&-4 *ylcarbonyl] amino ] benzamide • 



5 



Exaflople 12 




10 



Using procedures substantially equivalent to those 
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Using procedures substantially equivalent to those 
described in example 9-C, N- {5-chloropyridin-2-yl) -2- [ (1- (2- 
thia2olylinethyl)piperidin-4-ylcarbonyl) amino Ibenzamide (7.2 
5 mg, 30%, 88% pure by HPLC analysis) was prepared from N-(5- 
chloropyridin-2-yl) -2- [ {piperidin-4-ylcarbonyl) amino! - 
benzamide trif luoroacetate and thiazole-2-carboxaldehyde. 
IS'MS, m/e 456.1 (m+l) 

HPLC, Analytical method, RT = 22.74 min. 

10 

Exasqple 14 

Preparation of N-(5-Chloropyridin-2-yl)-2-£fl-(2-Jiietliyl- 
propyl ) piper idin* 4 -ylcarbonyl ] amino ] benzamide • 




15 Using procedures substantially equivalent to those 

described in example 9-C, N- (5-chloropyridin-2-yl) -2- 1 (1- (2* 
methylpropyl ) piper idin-4 -y Icarbonyl ) amino] benzamide (17 mg , 
78%, 98% pure by HPLC analysis) was prepar d from N-(5- 
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chloropyridin-2-yl)-2- [ (piperidin-4-ylcarbonyl) amino]- 
benzamide trif luoroacetate and isobutyraldehyde. 
IS-MS, m/e 415.2 (m+1) 

HPLC, Analytical method, RT = 23.92 min. 

Exaaple 15 

Preparation of M-{5-Chloropyridin-2-yl)-2-[[l-(2-ethyl- 
butyl ) piperidin-4-ylcarbonyl] amino] benzamide • 




10 Using procedures substantially equivalent to those 

described in example N- |5-chloropyridin-2-yl) -2- I [1- (2- 

ethylbutyl ) piperidin-4-ylcarbonyl ] amino] benzamide ( 14 mg, 
59%, 95% pure by HPLC analysis) was prepared from N-{5- 
chl or opyr i din - 2 -y 1 ) - 2 - [ ( piper i din - 4 -y 1 carbony 1 ) amino J - 

15 benzamide trif luoroacetate and 2-ethylbutyraldehyde. 
IS-MS, m/e 443.2 (m-^l) 

HPLC, Analytical method, RT = 29.94 min. 

Exaaple 16 

20 Preparation of N*(5-Chloropyridln*2*yl}-2-[(l-propyl- 
piper idin-4 -ylcarbonyl ) amino ] benzamide • 
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Using procedures substantially equivalent to those 
described in example N- {5-chloropyridin-'2"yl) -2- 1 (1- 

propylpiperidin-4-ylcarbonyl) amino Ibenzamide (15 mg, 69%, 
5 94% pure by HPLC analysis) was prepared from N-(5-chloro- 
pyridin-2-'yl) -2- [ {piperidin-4-ylcarbonyl) aminojbenzamide 
trif luoroacetate and propionaldehyde. 
IS-MS, m/e 401.1 (m+1) 

HPLC, Analytical method, RT = 22.50 min. 

10 

Exaaple 17 

Preparation of N-(5-Cliloropyridin-2*yl)-2-[(l-cycloprQpyl- 
methylpiperidin-4 -ylcarbo&yl ) amino] benzasiide • 




15 Using procedures substantially equivalent to those 

described in example 9-C, K- (5-chloropyridin-2-yl) -2- ( (1- 
cyclopropylmethylpiperidin-4*ylcarbonyl ) aminojbenzamide (16 
mg, 72%, 97% pure by HPLC analysis) was prepared from N-(5- 
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chloropyridin-2-yl)-2- [ (piperidin-4-ylcarbonyl) amino] - 
benzamide trif luoroacetate and cyclopropanecarboxaldehyde. 
IS-MS, m/e 413.2 (m+1) 

HPLC, Analytical method, RT s 23 .38 min. 

Example 18 

Preparation of N-{5-Chloropyridin-2*yl)*2-[Il-(4-quinoHiiyl- 
aiethyl ) piperidin-4 -ylcarbonyl] asiino] benzamide • 

CJ 




10 Using procedures s\ibstantially equivalent to those 

described in example 9-C, N- (5-chloropyridin-2-yl) -2- [ [1- (4- 
quinolinylmethyl)piperidin-4-ylcarbonyl]aminoJben2amide (13 
mg, 52%, 81% pure by HPLC analysis) was prepared from N-(5- 
chloropyridin-2-yl) -2- I (piperidin-4-ylcarbonyl) amino]- 

15 benzamide trif luoroacetate and guinoline-4-carboxaldehyde. 
IS-MS, m/e 500,1 (m+1) 

HPLC, Analytical method, RT = 22.59 min. 

Exanple 19 

20 Preparation of N-(5-Chloropyridin-2-yl)-2-I[l-(2-pyri4yl- 
methyl ) piper idin*4 -ylcarbonyl ] amino] benzamide • 
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Using procedures substantially equivalent to those 
described in example 9-C, N- (5-chloropyridin-2-yl) -2- I (1- (2- 
pyridylmethyl ) piper idin-4 -ylcarbonyl ] amino ] benzamide (13 mg, 
5 56%, 100% pure by HPLC analysis) was prepared from N-(5- 
chloropyr idin- 2 -yl ) - 2 - ( (piperi din- 4 -ylcarbonyl ) amino 1 - 
benzamide trif luoroacetate and pyridine-2-carboxaldehyde. 
IS-MS, m/e 450.1 (m+1) 

HPLC, Analytical method, RT = 23.35 min. 

10 ' 

Sxanple 20 

Preparation of N- (5-Chloropyridin-2-yl) -2- [ [1- O-methyl- 
benzyl) piper idln-4-ylcarbonyI ] amino] benzamide. 




15 Using procedures substantially equivalent to those 

described in exanqple 9-C, N- (5-chloropyridin-2*yl) -2- [ [1- (3- 
me thy Ibenzy 1 ) piperidin-4 -ylcarbonyl ] amino ) benzamide {20 mg , 
52%, 100% pure by HPLC analysis) was prepared from N-(5- 
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chloropyridin-2-irl) -2- f (piper idin-4-ylcarbonyl) amino) - 
benzamide trif luoroacetate and 3>inethylbenzaldehyde. 
IS-MS. m/e 463.1 (m+1) 
HPLC, Analytical method. RT > 31.92 min. 

Sxanqple 21 

Preparation o£ N-(5-Chloro]mrrldin-2-yl)-2-[[l-(2-chloro- 
benzyl ) piper idin-4 -ylcarbcaiyl ] amino] benzamide . 





CI 




6 


1 














10 Using procedures substantially equivalent to those 

described in example 9-C, N- (5-chloropyridin-2-yl)-2-[ [l-(2- 
chloroben2yl)piperidin-4-ylcarbonyl] amnolbenzamide (14 mg, 
35%, 98% pure by HPLC analysis) was prepared from N-(5- 
chloropyridin-2-yl) -2- [ {piperidin-'4-ylcarbonyl) amino] - 

15 benzamide trif luoroacetate and 2-chlorobenzaldehyde. 
IS-MS, m/e 483.1 (m+1) 

HPLC. Analytical method, RT s 30.30 min. 

Exaxqple 22 

20 Preparation of N*(5-Cliloropyridin-2*yl}-2-[(l-(3-chloro- 
benzyl ) piperidin* 4 -ylcaxbonyl ] amino] benzamide • 
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Using procedures substantially equivalent to those 
described in example 9-C, N- (5-chloropyridin-2-yl) -2- III- (3- 
chlorobenzyl ) piper idin- 4 -ylcarbony 1 ] amino] benzamide (23 mg, 
5 56%, 100% pure by HPLC analysis) was prepared from N-(5- 
chloropyridin~2-yl) -2- [ (piperidin-4-ylcarbonyl) amino] - 
benzamide trif luoroacetate and 3-chlorobenzaldehyde. 
IS-MS, m/e 483.1 (m+1) 

HPLC, Analytical method, RT = 31.07 min. 

10 

Bxainple 23 

Preparation of (5-Chloropyrldin*2»yl)-2-[(l«(4-chloro- 
beD^yl ) piperidin-4 -ylcarbonyl ) ainlno] benzamide • 




15 Using procedures substantially equivalent to those 

described in example (5-chloropyridin~2-yl) -2- ( [1~ (4- 

chlorobenzyl)piperidin-"4^ylcarbonyl J amino] benzamide (19 mg, 
46%, 100% pure by HPLC analysis) was prepared from N-(5- 
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chloropyridin-2-yl) -2- [ (piperidin-4-ylcarbonyl)ajninpI - 
benzamide trif luoroacetate and 4-chlorobenzdldehyd « 
IS-MS, m/e 483.1 (m+1) 
HPLC, Analytical method, RT = 31 ,58 xnin. 

Ejcasvle 24 

Preparation of N**(5-Chloropyridin-2-yl}-2*[(l-(4*-snathoKy* 
benzyl) piper idlii*4 ^ylcarbonyl ) amino] benzamlde • 

CI 




10 Using procedures substantially equivalent to those 

described in example 9-C, N- (5-chloropyridin-2-yl)-2- ( tl- (4- 
Inethoxyben^yl ) piperidin-4-ylcarbonyl 1 amino] benzamide (12 mg, 
28%, 97% pure by HPLC analysis) was prepared from N-(5- 
chloropyridin-2-yl) -2- 1 (piperidin-4-ylcarbonyl) amino] - 

15 benzamide trif luoroacetate and 4-inethoxybenzaldehyde. 
IS-MS, m/e 479,1 (m+l) 

HPLC, Analytical method, RT = 29-08 min. 

Exanple 25 

20 Preparation of H-(5-Chloropyridin'-2-yl)-2-IIl-(2-ethyl- 

butyl) *-3,4-didehydropiperidin-4-ylcarbonyl) aad.no] benzamide « 
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A- 1-Boc-l ,2,3, 6-Tetrahydro-4* t ( trif luoromethyl ) - 
sulfonyloxy] pyridine 

To a solution of diisopropyl amine (38.7 mL, 276 mmol) 
5 in tetrahydrofuran (300 mL) at 0 °C under nitrogen was added 
n-butyl lithium (1.6 M in hexane, 172.5 mL, 276 mmol) 
dropwise via an addition funnel. After stirring for 0.5 
the solution was cooled to -78^*0. A solution of 1-tert- 
butoxycarbonyl-4-piperidone (50 g, 251 mmol) in tetrahydro- 

10 furan (300 mL) was added. After stirring for 0.5 h, a 

solution of N-phenyltrif luoromethanesulf onimide (96 g, 269 
mmol) in tetrahydrofuran (300 mL) was added slowly. The 
reaction was then wanned to 0 **C and after 3 h, the solvent 
was removed in vacuo. The residue was chroma tographed over 

15 alimina, eluting with 5% ethyl acetate in hexanes and the 
product containing fractions were combined and concentrated 
in vacuo, then dried under high vacuum for 15 h to give 
74.84 g (90%) of a clear oil. 

1h-nmr 

20 

B. Methyl l-Boc-l,2,3,6-Tetrahydro-4-pyridinecarboxylate 

To a stirred solution of 1-Boc-l, 2,3,6- tetrahydro-4- 
n trif luoromethyl )sulfonyloxylpyridine (74.84 g, 226 mmol) 
in N,N-dimethylformamide (60 mL) was add d triethylamine 
25 (4.2 mL, 30.2 mmol), palladiiim acetate (0.100 g, 

0.45 mmol). triphenylphosphine (0.235 g, 0.9 mmol), and 
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methanol (24,5 mL) and the solution was placed under an 
atmosphere of carbon monoxide. After stirring for 48 h, the 
solvent was removed in vacuo. The residue was chromato- 
graphed over silica gel, eluting with 5-10% ethyl acetate in 
5 hexane. The product containing fractions were combined and 
concentrated in vacuo to give 2,35 g (65%) of the title 
compound as a clear oil. 

Ih-nmr 

FD-MS, m/e 240.2 (m) 
10 Analysis for C12H19NO4: 

Calcd: C, 59.74; H, 7.94; N, 5.81; 
Found: C, 59.60; H, 8.07; N, 5.85. 

C. 1-Boc-l, 2, 3 , 6-Tetrahydro-4-pyridinecarboxylic Acid 
15 To a stirred solution of methyl 1-Boc-l, 2,3,6- tetra- 

hydro-4-pyridinecarboxylate (2.22 g, 9.2 mmol) in methanol 
(10 mL) was added 1.0 N aqueous sodium hydroxide (25 mL) . 
After stirring for 2 h, the solvent was removed in vacuo. 
The residue was partitioned between diethyl ether and water, 
20 and the layers were separated. The aqueous phase was 

acidified to pH 2*5 with concentrated hydrochloric acid and 
extracted with ethyl acetate. The organic extract was 
washed with saturated aqueous sodium chloride, dried 
(magnesium sulfate) , filtered, and concentrated in vacuo to 
25 give 1.62 g (78%) of the title compound as a white solid. 

1h-nmr 

IS-MS, m/e 226.1 (m-1)" 
Analysis for C11H17NO4: 

Calcd: C, 58.14; H, 7.54; N, 6.16; 
30 Found: C, 57.41; H, 7.48; N, 6.19. 
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D. N- {5"-Chloropyridin-2-yl)-2- [ (l-Boc-3, 4-didehydro- 
^ piper idin- 4 -y 1 carbony 1 ) amino ] benzami de 

To a stirred solution of l-Boc-l, 2, 3, 6-tetrahydro-4- 

, pyridinecarboxylic acid {13.39 g, 58.9 mmol) in tetra- 
5 hydrofuran (250 nvL) was added sodium ethoxide <4.01 g. 58.9 
mmoD- After stirring for 0.25 the solvent was removed 
in vacuo. The residue was suspended in dichl or ome thane (150 
mL) ; and oxalyl chloride (0.115 mL, 1.32 mmol) was added, 
followed by a couple drops of N,N-dimethylformamide. After 

10 stirring for 0.75 h, the solvent was removed in vacuo. To 
the (acid chloride) residue was added dichloromethane (75 . 
mL) and then a solution of N- (5-chloropyridine-2-yl)-2- 
aminobenzamide (0.245 g, 1.0 mmol) and pyridine (25 mL) in 
dichloromethane (75 mL) . After stirring 15 h, the solvent 

15 was removed in vacuo. The residue was partitioned between 
ethyl acetate and water and the layers separated. The 
organic phase was washed with water, saturated aqueous 
sodium bicarbonate « saturated aqueous sodixim chloride, and 
then dried (magnesium sulfate), filtered, and concentrated 

20 in vacuo. The crude product was chroma tographed over silica 
gel, eluting with a step gradient of 25-40% ethyl acetate in 
hexane. The product containing fractions were combined and 
concentrated in vacuo to give 14.65 g (54%) of the title 
compound as a white solid. 

25 1h-NMR 

IS-MS, m/e 457.4 (m+1) 
Analysis for C23H25N4O4CI : 

Calcd: C. 60.46; H, 5.51; N, 12.26; Cl, 7.76; 
Found: C, 61.16; H, 5.60; N, 12.38; Cl, 7.91. 

30 

E . N- ( 5-Chloropyri din-2 -yl ) -2- f ( 3 , 4 -didehydropiperidin-4- 
ylcarbonyl ) amino] benzami de Trif luoroacetate 

Using methods substantially equivalent to those 
described in example 9-B, N- (5-chloropyridin-2*yl) -2- [ (3 , 4- 
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didehydropiperidin-4~ylcarbonyl) amino] benzamide 
trifluoroacetate (0.48 g, 74%) was prepared from N-(5- 
chloropyridin-2-yl) -2-1 (l-Boc-3, 4-didehydropiperidin-"4-yl- 
carbonyl ) amino] benzaxnide . 
5 1h-NMR 

F . N- ( 5-Chloropyridin-2 -yl ) -2- I [ 1 • { 2-ethylbutyl ) -3 , 4- 
didehydropiperidin-4-ylcarbonyl J amino] benzamide 

Using methods substantially equivalent to those 

10 described in example 9-C, N- (5-chloropyridin-2-yl) -2- ( {1- (2- 
ethylbutyl) -3, 4-didehydropiperidin-4-ylcarbonyl) amino] - 
benzamide (43 mg. 46%, 98% pure by HPLC analysis) was 
prepared from N- (5-chloropyridin-2-yl) -2- I (3,4-didehydro• 
piperidin-4-ylcarbonyl)amino]benzamide trifluoroacetate and 

15 2-ethylbutyraldehyde. 
IS-MS, m/e 441.0 (m+1) 

HPLC. Analytical method, RT = 28,63 min. 

Example 26 

20 Preparation of N-(5-Chloropyridin-2-yl)-"2-[ (l-propyl-3,4- 
didehydropiper idi&*4 -ylcarbonyl ) amino] benzamide • 



Using methods substantially equivalent to those 
described in example N- {5-chloropyridin-2-yl) -2- [ (1- 

25 propyl-3, 4-didehydropiperidin-4~ylcarbonyl)amino]ben2amide 
(30 mg, 36%, 99% pure by HPLC analysis) was prepared from 
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I 

I 

5 



10 



15 



20 



N- (5-chloropyridin-2-yl) -2-( (3, 4-didehydropiperidin-4-yl- 
carbonyl) amino Jbenzamide trifluoroacetate and 
propionaldehyde • 
IS-MS, m/e 399.0 (m+1) 

HPLC, Analytical method, RT = 20-63 min. 

Example 27 

Preparation of N- C5-Chloropyridin-2-yl) -2- [ (l-isopropyl- 
plperldin-4 --ylcarbonyl ) amino] beazaaide Hydrochloride • 



To a stirred suspension of N- (5-chloropyridin-2-yl) -2- 
[ (piperidin-4-ylcarbonyl) amino] benzamide trifluoroacetate 
(0.4 g, 0.85 mmol) in acetone (6 mL) and 1 , 2-dichloroethane 
(10 mL) was added glacial acetic acid (0.2 mL, 3-84 mmol) 
followed by then sodium triacetoxyborohydride (0.81 g, 3.84 
mmol) . After stirring for 15 h, saturated aqueous ammonium 
chloride (10 mL) was added. After stirring for 0.5 h, the 
mixture was partitioned between dichlorome thane and water 
and the layers separated. The organic phase was washed with 
saturated aqueous sodium chloride, dried with magnesium 
sulfate, filtered, and concentrated in vacuo. The residue 
was then purified by preparative RPHPLC (CIS), eluting with 
a linear gradient of 90/10 to 60/40 (0.01% HCl/acetonitrile) 
over 180 min. The product containing fractions were 
combined and lyophilized to give 0.212 g (57%) of the title 
compound as a white solid. 
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1h-nmr 

IS-MS, m/e 401.2 (m+1) 

Analysis for C21H25N4O2CI -0.9^1 -0.^20: 



Calcd: C, 57.91; H, 6.04; N, 12.86; CI, 15.47; 



5 



Found: C. 57.82; H, 5.95; N, 12.81; CI, 15.47. 



Example 2B 



Preparation of K-(5-Chloropyrldin-2-yl>-2- [(l-l8opropyl-3r4- 
didehydropipdridi2i-4 -ylcarbonyl ) amino] benzamida 
1 0 ^xlrochlor ide • 



Using methods substantially equivalent to those 
described in example 27, N- (5-chloropyridin-2-yl)-2- f (1- 
isopropyl-3 , 4-didehydropiperidin-4-ylcarbonyl) amino] - 
15 benzamide hydrochloride (0.21 g, 38%) was prepared from 

{5-chloropyridin~2-yl)-2-[ (3,4-didehydropiperidin-4-yl- 
carbonyl) amino] benzamide trif luoroacetate and acetone. The 
preparative RPHPLC (CIS) purification procedure was elution 
with a linear gradient of 95/5 to 75/25 (0.01% HCl/aceto- 
20 nitrile) over 180 min, 

IS-MS, m/e 399.2 (m+1) 

Analysis for C21H23N4O2CI • 1 . OHCl • 0. 7H2O; 




Calcd: 



C, 56.30; H, 5.72; N, 12.51; Cl, 15.83; 
C, 56.42; H, 5.35; N, 12.11; Cl, 15.99. 



25 



Found: 
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Bxaiqple 29 

{ Preparation of N-(5-Chloropyrlain-2-yl)-2-[(l-cyclop©atyl- 
piperidin-4 *ylcarbonyl ) amino] benzamide • 




5 Using procedures substantially equivalent to those 

described in example 27, N- (5*chloropyridin-2-yl) -2- 1 (l- 
cyclopentylpiperidin-4-ylcarbonyl)aminoJben^amide (30 mg, 
67%, 99% pure by HPLC analysis) was prepared from N-(5- 
chloropyridin-2-yl) -2- [ (piperidin-4-ylcarbonyl) amino) - 
10 benzamide trif luoroacetate and cyclopentanone . 
IS-MS, m/e 427.0 (m+1) 

HPLC, Analytical method, RT = 21*38 min 

Example 30 

15 Preparation of N-{5-cailoropyridin-2-yl>-2-I{l-cycloheaiyl- 
piperidin-4 -ylcarbonyl ) amino] benzamide • 




Using procedures substantially equivalent to those 
described in example 27, N- |5-chloropyridin-2^yl) -2- ( (1- 
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eye 1 ohexy 1 piper i din-4-yl ca r bony 1 ) ami no ] ben 2 amide (34 mg , 
72%, 97% pure by HPLC analysis) was prepared from N-(5- 
ehloropyridin-2-yl ) -2- [ (piperidin-4-ylcarbonyl) amino] - 
benzamide trif luoroacetate and eyclohexanone. 
5 IS-MS, m/e 441-0 (m+1) 

HPLC, Analytical method, RT = 24.11 min. 

Example 31 

Preparation of N-(5-chloropyridin-2-yl)-2-I[l-(4-thlaByl)* 
10 3,4 -didehydroplper idin-4-ylcarbonyl ) amino] benzamide 
Hydrochloride * 



Using methods substantially equivalent to those 
described in example 27, N- (5~chloropyridin-2-yl)-2- [ tl- 

15 (4-thianyl) - 3 , 4-didehydropiperidin-4-ylcarbonyl)aminoJ - 
benzamide hydrochloride (0.26 g, 41%) was prepared from 
N- (5-chloropyridin-2-yl)-2-I (3, 4-didehydropiperidin-4-yl- 
carbonyl) amino]benzamide trif luoroacetate and 
tetrahydrothiopyran-4-one. The preparative RPHPLC (C18) 

20 purification procedure was elution with a linear gradient of 
90/10 to 50/50 (0.01% HCl/acetonitrile) over 180 min. 

1h-nmr 

IS-MS, m/e 457.4 (m+1) 

Analysis for C23H25N4O2Cl-l.OHCl-l.2H2O: 
25 Calcd: C, 53.63; H, 5.56; N, 10.88; CI, 13.77; 




Found: 



C, 53.58; H, 5.17; N, 10.77; CI, 13.57. 
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Example 32 

' Preparation of N-(5-Cliloropyridin-2-yl)-2-[ H-(l-ethyl- 

propyl ) *3 # 4 -dldehydropiperidin*4 -ylcarboayl ] amino] benzanlde 
5 ^trdrochloride. 



described in example 27, N- (5-chloropyridin-2-yl) -2- [ [1-- (1- 
ethylpropyl ) -3 , 4-*did€hydropiperidin-4-ylcarbonyl ) amino] - 

10 benzamide hydrochloride (0.14 g, 24%) was prepared from 
N- ( 5 - chlor opyr idin- 2 -y 1 ) - 2 - [ ( 3 , 4 -didehydropiperidin-4 -y 1 - 
carbonyl) amino Jbenzamide trifluoroacetate and 3^pentanone. 
The preparative RPHPIjC (C18) purification procedure was 
elution with a linear gradient of 95/5 to 75/25 (0.01% 

15 HCl/acetonitrile) over 180 min. 

1h-nmr 

IS-MS, m/e 427.1 (m+l) 

Analysis for C23H27N4O2Cl-l.5HCl-l.5H2O: 




Using methods substantially equivalent to those 



Found: 



Calcd: 



C, 54.31; H, 6.24; N, 11.02; CI, 17.43; 
C, 53.94; H, 5.61; N, 10.94; CI, 17.29. 



Exaiqple 33 

Preparation of H-(5-Chloropyridin-2-yl)-2-IIl-(l-propyl- 
butyl) -3,4-didehydropiperidin-4-ylcarbonyl}aiidno]benzaaid • 



10 



15 
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Using methods substantially equivalent to tho^e 
described in example 27, N- (5-chloropyridin-2-yl) [ II- (1- 
propylbutyl) -3, 4-didehydropiperidin-4-ylcarbonyl]amino] - 
benzamide (5 mg, 10%, 81% pure by HPLC) was prepared from 
N- (5-chloropyridin-2-yl) -2- ( (3 , 4-didehydropiperidin-4-yl- 
carbonyl) amino] benzamide trif luoroacetate and 4-heptanone. 
IS-MS, m/e 455,1 (m^-1) 

HPLC, Analytical method, RT = 33-28 min. 

Escasple 34 

preparatioB of 4-Cbloro-K-(5-chloropyxidin-2-yl)-2-[Il- 
( 4 -pyridinyl ) piperidln-4 -ylcarbosyl ] amino } benzamide 
Hydrochloride • 



CIH 




cr 

A. 4-Chloro--N- (5-chloropyridin-2-yl) -2-nitrobenzamide 

To a stirring suspension of 4-chloro-2"nitroben2oic 
acid (20 g, 99 mmol) in dichl or ome thane (500 mL) was added a 
few drops of DMF, followed by oxalyl chloride (15.1 g, 119 
20 mmol). After 1 h, the solvent was removed in vacuo and the 
residue was dissolved in dichloromethane (500 mL) . To this 
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stirring solution was added pyridine (24 mL, 297 itimol) 
J followed by 2 -amino- 5 -chlor ©pyridine (12.7 g, 99 ininol). 

After stirring overnight, the solvents were removed in vacuo 
I and the residue was stirred vigorously with ethyl acetate 
5 and water for several hours. The mixture was filtered to 
give a white solid, which was washed with ethyl acetate and 
dried in vacuo to give 23 g <74%) of the title confound. 
The combined ethyl acetate washings and extract were then 
washed twice with 1 M citric acid, once with brine, twice 
10 with saturated aq sodium bicarbonate, and again with brine. 
The organic phase was then dried with MgS04, filtered and 
concentrated in vacuo. The solid was then suspended in 
diethyl ether, sonicated and filtered to give a second crop 
of the title compound as a white solid (5.79 g, 19%) . 
15 Ih-NMR 

IS-MS, m/e 312.0 (m) 
Analysis for C12H7N3O3CI2 : 

Calcd: C, 46.18; H. 2.26; N, 13.46; 
Found: C, 46.24; H, 2.37; N, 13.43. 

20 

B. 2-Anvino-4-chlcro-N- (5-chloropyridin-2-yl)benzamide 

Using methods substantially equivalent to those 
described in example 2-B, 2-amino-4-chloro-N- (5-chloro- 
pyridin-2-yl)benzamide (7.85 g, 87%) was prepared from 
25 4--chloro-N- (5-chloropyridin-2-yl) -2-nitrobenzamide. 

IS-MS, m/e 280.2 (m-) 
Analysis for C12H9N3OCI2: 

Calcd: C, 51.09; H, 3.22; N, 14.89; 
30 Found: C, 51.52; H, 3.56; N, 14.68. 
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C. 4-Chloro-N- (5-chloropyridin-2-yl) "2- [ (1- (4-pyriclinyl)- 
piperidin-4-ylcarbonyl ) aminojbenzaraide hydrochloride 
Using methods substantially equivalent to those 
described in exairple 1*D, 4-chloro-N- (5-chloropyridin-2-yl) - 
5 2- 1 (1- {4-pyridinyl)piperidin-4-ylcarbonyl)amino]ben2amide 
hydrochloride (0.2 g, 8%) was prepared from 2-ainino-4- 
chloro-N-{5-chloropyridin-2-yl)ben2ainide and l-{4-pyri- 
dinyl)piperidin-4-ylcarbonyl chloride. The preparative 
RPHPLC (C18) purification procedure was elution with a 
10 linear gradient of 90/10 to 50/50 (0-01% HCl/acetonitrile) 
over 180 min. 

1h-nmr 

IS-MS, m/e 470.2 (m+1) 
Analysis for C23H21N5O2-l.OHCl-O.5H2O: 
15 Calcd: C, 53.55; H, 4.49; N, 13.58; CI, 20.62; 



Sxanple 35 

Preparation of N-(5-Chloropyrldin-2-yl)-4-fluoro-2-t[l- 
20 (4 -pyridinyl ) piperidin-4 -ylcarbonyl ] aitilno] benzamide 
Hydrochloride • 



A. 4-Fluoro-2-nitroben2oic acid 

To a stirring solution of KMn04 *83 mmol) in 

25 water (1 L) was added 4-f luoro-2-nitrotoluene and the 

solution was heated to reflux. After 4 h, the hot mixture 
was filtered and the filtrate was cooled with ice, washed 
with diethyl ether, acidified with cone HCl, and then 
extracted twice with diethyl ether. The combined ether 



Found : 



C, 53.75; H, 4.59; N. 13.48; CI, 20.43. 
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extracts were washed with brine, dried with MgS04r filtered 
J and concentrated in vacuo to give 12.07 g (34%) of a white 
solid. 

1h-nmr 

5 IS-MS, m/e 184.0 (m-1)- 
Analysis for C7H4NO4P: 

Calcd: 45.42; H, 2.18; N, 7.57; 

Found: C, 45.63; H, 2.30; 7.61. 

10 B. N- (5-Chloropyridin-2-yl)-2-nitrb-4-f luorobenzamide 
Using methods substantially equivalent to those 
described in exanple 34-A, N- (5-chloropyridin-2^yl) -4- 
fluoro-2-nitroben2ainid€ (16.06 g, 88%) was prepared from 
4-f luoro-2-nitroben2oic acid and 2-amino*5-chloropyridine. 
15 1h-NMR 

IS-MS, m/e 296.2 (m+l) 
Analysis for C12H7N3O3CIF: 

Calcd: C, 48.75; H, 2.38; N/ 14.21; 
Found: C, 48.96; H, 2.66; N, 14.40. 

20 

C . 2 • Amino-N- ( 5 -chloropy r i din- 2 -y 1 ) - 4 - f luorobenzamide 

Using methods substantially equivalent to those 
described in example 2-B, 2-amino-N- (5-chloropyridin-2-yl) - 
4'fluorobenzamide (7.98 g, 88%) was prepared from N-(5- 
25 chloropyridin-2-yl) -4-f luoro-2"nitroben2amide. 
1h-NMR 

IS-MS, m/e 264.2 (m-l)- 
Analysis for C12H9N3OCIF: 

Calcd: C, 54.25; H, 3.42; N, 15.82; 
30 Found: C, 54.45; H, 3.65; N, 15.76. 
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D. N- (5-Chloropyridin-2-yl) luoro-2- [ [1- (4-pyridinyl)- 
piper idin- 4 -yl carbonyl ] amino ] benzaitiide Hydrochloride 
Using methods substantially equivalent to those 
described in example 1-D, N- (5-chloropyridin-2-yl) -4-f luoro- 
5 2- [ (1- (4-pyridinyl)piperidin-4-ylcarbonyl]amino]ben2amide 
hydrochloride (0.033 g, 2%) was prepared from 2-amino-N- (5- 
chloropyridin-2-yl) -4-fluoroben2amide and 1- {4-pyridyl) - 
piperidin-4-ylcarbonyl chloride. The preparative RPHPLC 
(C18) purification procedure was elution with a linear 
10 gradient of 90/10 to 50/50 (0.01% HCl/acetonitrile) over 180 
min. 

IS-MS, m/e 454.1 (m+l) 

15 Exanple 36 

Preparation of 5-Chloro*N-(5'-chloropyridin-2-yl)*2^[[l- 
(4*^pyridinyl }piperidin*-4-ylcarboayl] axninolbenzaniide 
Rydrocbloride • 




20 A. 5-Chloro*N- (5-chloropyridin-2-yl) -2-nitroben2amide 
Using methods substantially equivalent to those 
described in exaxriple 34-A, 5-chloro-N- (5-chloropyridin-2- 
yl) -2-nitroben2amide (26.4 g, 85%) was prepared from 
2-amino-5-chloropyridine and 5*chloro-2-nitroben2oic acid. 
25 1h-NMR 

IS-MS, m/e 312.0 (m+l) 
Analysis for C12H7N3O3CI2 : 

Calcd: C, 46.18; H, 2.26; N, 13.46; 
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Found: C, 46.37; H, 2.41; N, 13.43. 

' B. 2-Amino-5-chloro-N- (5-chloropyridin-2-yl)benzamide 

Using methods substantially equivalent to those 
5 described in example 2-B, 2-amino-5-chloro-N- {5-chloro- 
pyridin-2-yl)benzamide (7.79 g, 72%) was prepared from 
5-chloro-N- (5'*chloropyridin-2-yl) -2-nitrobenzamide. 

IS-MS, m/e 282.1 (m+l) 
10 Analysis for C12H9N3OCI2 

Calcd: C, 51.09; H, 3.22; N, 14.89; CI, 25.13; 
Found: C, 51.29; H, 3.36; N, 14.89; CI, 25.41. 



C . 5-Chloro-N- ( 5-chloropyridin-2-yl ) -2- [ [ 1- ( 4-pyridinyl ) - 
15 piper idin-4 -ylcarbonyl 1 amino) ben 2 amide Hydrochloride 
Using methods substantially equivalent to those 
described in example 1-D, S-chloro-N- {5-chloropyridin-2-yl) - 
2- [ [1^ (4-pyridinyl)piperidin-4-ylcarbonyl]amino]ben2amide 
hydrochloride was prepared from 2-eumino-5-chloro^N- (5- 
20 chloropyridin-2-yl)benzamide and 1- (4-pyridyl)piperidin-4- 
ylcarbonyl chloride. The preparative RPHPLC (C18) 
purification procedure was elution with a linear gradient of 
90/10 to 50/50 (0.01% HCl/acetonitrile) over 180 min. 

1h-nmr 

25 IS-MS, m/e 470-2 fm+1) 

Analysis for C23H21N5O2Cl2-l.2HCl-O.2H2O: 

Calcd; C, 53.36; H, 4.40; N, 13.53; CI, 21.92; 
Found: C, 53.75; H, 4.65; N. 13.13; CI, 21.63. 



30 Exanple 37 

Preparation of N- (5-Chloropyridin-2«yl) -5-f luoro-2* [ 
(4-pyridinyl )piperldin«*4-ylcarbonyl] aodnolbenzamid 
Bydrochl ride. 
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A. N- (5-Chloropyridin-2-yl) -2-nitro-5-£luoroben2amide 
Using methods substantially equivalent to those 

described in example 34-A, (5-chloropyridin-2-yl)-5- 
5 fluoro-2-nitroben2amide (8.7 g, 70%) was prepared from 

5-f luoro-2-nitroben2oic acid and 2-amino-5-chloropyridine- 

1h-nmr 

IS-MS, m/e 296.2 <m+l) 
Analysis for C12H7N3O3CIF: 
10 Calcd: C, 48.75; H, 2,39; N, 14.21; 

Found: C, 48.96; H, 2.59; N, 14.02. 

B. 2-Amino-N' (5-chloropyridin-2-yl) -5-f luorobenzamide 
Using methods substantially equivalent to those 

15 described in exanple 2*B, 2-amino-N- {5-chloropyridin-2-yl)- 
5-f luorobenzamide (11.6 g, 86%) was prepared from N- (5- 
chl or opyr i di n- 2 -y 1 ) - 5 - f 1 uor o- 2 -ni t r obenzami de . 

IS-MS, m/e 264.1 (m-1)- 
20 Analysis for C12H9N3OCIF: 

Calcd: C, 54.25; H, 3.42; 15.82; 
Found: C, 54.46; H, 3.58; 15.84. 

C. N- (5-Chloropyridin-2-yl) "5-f luoro-2- 1 (1- (4-pyridinyl) - 
25 piperidin-4-ylcarbonyl] aminojbenzamide hydrochloride 

Using methods siibstantially equival nt to thos 
described in exair¥>le 1-D, N- (5-chloropyridin-2-yl) -5-f luoro- 
2-1 II- (4-pyridinyl)piperidin-4-ylcarbonylIaminoIben2amide 
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hydrochloride (0.47 g, 21%) was prepared from 2-amino-N- (5- 
J chloropyridin-2-yl)-5-fluorobenzamide and 1- (4-pyridyl) - 

piperidin-4-ylcarbonyl chloride. The preparative RPHPLC 
, IC18) purification procedure was .elution with a linear 
5 gradient of 90/10 to 50/50 (0.01% HCl/acetonitrile) over 180 

xnin. 

IS-MS, m/e 454.0 (m+l) 

Analysis for C23H21N5O2Cl2F-l.OHCl-O.3H2O: 
10 Calcd; C, 55.72; H, 4.59; N. 14.13; CI, 14.30; 

Found: C, 55.69; H, 4.66; N, 13.82; CI. 14.39. 



Exaaaple 38 

Preparation of N-{5-Chloropyridin-2-yl)-2-[(l-cyclohexyl- 
15 3,4 -didehydropiper idin*4 -ylcarbonyl ) amino ] benzamide 
Hydrochloride - 

CI 




Using methods substantially equivalent to those 
described in example 21, N- (5-chloropyridin-2-yl) -2- [ (1- 
cyclohexyl-S, 4-didehydropiperidin-4-ylcarbonyl )amino] - 
benzamide hydrochloride (0.176 g, 29%) was prepared from 
N- (5-chloropyridin-2-yl) -2- [ {3, 4-didehydropiperidin-4-yl- 
carbonyl) amino] benzamide trif luoroacetate and cyclohexanone. 
The preparative RPHPLC (CIS) purification procedure was 
elution with a linear gradient of 95/5 to 70/30 (0.01% 
HCl/acetonitrile) over 200 min. 
1h-NMR 



20 



25 
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IS-MS, m/e 439.2 (m+1) 

Exanple 39 

Preparation of N«>(5-Chloropyrldin-*2-yl)-2-[[l-(tetrahydro- 
5 pyran-4'yl ) -3 , 4-diaehydr^iperidln-*4*ylcarboxiyl ) aiaiao] - 
benzanide Hydrochloride. 



Using methods substantially equivalent to those 
described in example 21, (5-chloropyridin-2-yl) -2* I [1- 
10 (tetrahydro-pyran-4-yl) -3 , 4-didehydropiperidin-4-yl- 

carbonyl) amino] benzamide hydrochloride was prepared from 
{5-chloropyridin-2-yl) -2- [ (3, 4-didehydropiperidin-4-yl- 
carbonyl) aminojbenzamide trif luoroacetate and tetrahydro-4H" 
pyran-4 -one. The preparative RPHPLC (C18) purification 
15 procedure was elution with a linear gradient of 95/5 to 
70/30 (0.01% HCl/acetonitrile) over 200 min, 

IS-MS, m/e 441.2 (m+l) 

Analysis for C23H25N4O3Cl-l.OHCl-O.2H2O: 
20 Calcd: C, 57.43; H, 5.53; N, 11.65; CI, 14.74; 




Found : 



C, 57.31; H, 5.43; N, 11.58; CI, 15.09. 



Example 40 

Preparation of N» (5-Cblorppyridin-2-yl) (4-pbeiiylben2oyl- 
25 amino) benzamide. 
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To a solution of N- (5'Chloropyridin-2-yl) -2-andno- 
benzamide (0.247 g, 1 inmol) in dichlorome thane (10 mL) and 
pyridine (0.5 mL) was added a solution of 4-biphenylcarbonyl 
5 chloride {0.217 g, 1 inmol) in dichloromethane (5 mL) . After 
stirring overnight the solvent was removed in vacuo. The 
residue was partitioned between ethyl acetate (50 mL) and 
water (25 mL) . Separate the layers and wash the organic 
layer with water (2 x 10 mL) , saturated sodium bicarbonate 
10 (2 X 20 mL) , hydrochloric acid (0.2 1 x 20 mL) . Dried 

over MgS04, filtered and concentrated in vacuo. The residue 
was then purified by RPHPLC (30% ethyl acetate/hexane) to 
give 0.4 g (94%) of pure product. 

15 FD-MS. m/e 426.1 (m-) 

Analysis for C25HigN302Cl : 

Calcd: C, 70.18; H, 4.24; N, 9.82; 
Found: 70.11; H, 4,26; 9.87. 



20 Exainple 41 

Preparation of (5-Chloropyriain-2-yl) -5-f luoro-2- 

[ (l*i8opropyl-3, 4-didehydropiperidin-4-*ylcarbonyl)a3nino] • 

benzaaiide Hydrochloride* 
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A. N- (5-Chloropyridin-2-yl) -2- [ (l-Boc-3, 4-didehydro- 
piperidin-4-ylcarbonyl) amino] -5-f luorobenzamide 

Using methods substantially equivalent to those 
5 described in example 25-D, N- (5-chloropyridin-2-yl) -2- 
[ (l-Boc-3, 4-didehydropiperidin-4-ylcarbonyl) aminol-5- 
f luorobenzamide {1.32 g, 67%) was prepared from 2-amino*N- 
(5-chloropyridin-2-yl) -5-f luorobenzamide. 

10 

B. N- (5-Chloropyridin-2-yl)-5-fluoro-2- [ (3, 4-didehydro- 
piper idin-4 -ylcarbonyl ) amino 1 benzamide Tri f luoroacetate 

Using methods substantially equivalent to those 
described in example 9-B, (5-chloropyridin-2-yl)-5-f luoro- 
15 2- ( (3 , 4-didehydropiperidin~4-ylcarbonyl)aminolbenzamide 
tri f luoroacetate (1.07 g, 80%) was prepared fromN-(5- 
chloropyridin-2-yl ) -2- 1 (l-Boc-3 , 4-didehydropiperidin-4-yl- 
carbonyl ) amino] -5* f luorobenzamide . 
l-H-NMR 

20 IS-MS, m/e 375.0 (m+1) 

C . N- (5-Chloropyridin-2-yl ) -S-f luoro-2- 1 ( l-isopropyl-3 , 4- 
didehydropiperidin-4-ylcarbonyl)aminoJ benzamide 
Hydrochloride 

25 Using methods substantially equivalent to those 

described in exangjle 27, N- (5-chloropyridin-2-yl) -5-f luoro- 
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2 - [ ( 1 - i sopr opy 1 - 3 . 4 -di dehydr opiper i din - 4 -y 1 carbony 1 ) amino ] - 
j benzamide hydrochloride (0.255 g, 56%) was prepared from 

acetone and N- |5-chloropyridin-2-yl) luoro-2- I (3, 4- 
• didehydropiperidin-4-ylcarbonyl) amino J benzamide 
5 trifluoroacetate. The preparative RPHPLC (CIS) purification 

procedure was elution with a linear gradient of 90/10 to 

50/50 (0.01% HCl/acetonitrile) over 180 min. 

1h-NMR 

IS-MS, m/e 417.2 (m+l) 
10 Analysis for C21H22N4O2ClF-l.lHCl-l.3H2O: 

Calcd: C, 52.50; H, 5-39; N, 11.66; CI, 15.50; 
Found: C, 52.53; H, 5-16; N, 11.59; CI, 15.47. 



Eseaiflple 42 

15 Preparation of M- (5-Chloropyrldtn-2*yl)-5-f lUQro-2- 
[ (l--isopropylplperidln*4*-ylcarl>onyl)a2nino]benzainide 
hydrochloride • 



CI 




20 A. (5-Chloropyridin-2-yl)-2- I (l-BoC'piperidin-4-yl- 

carbonyl ) amino] -5-f luorobenzamide 

Using methods substantially equivalent to those 

described in example 25-D. (5-chloropyridin-2-yl) -2- I (1- 

Boc-piper idin- 4 -yl carbony 1 ) amino ] - 5 - f luorobenzamide (2.15 g , 
25 92%) was prepared from 2-amino-N- (5-chloropyridin-2-yl) -5- 

f 1 uoroben z ami de . 
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IS-MS, m/e 477.0 (in+1) 

B. N- (5"Chloropyridin-2-yl) -5-fluoro-2- ( (piperidin-4- 
ylcarbonyl) amino] benzamide trifluoroacetate 

5 Using methods substantially equivalent to those 

described in example 9-B, N- (5-chloropyridin-2-yl) -5-f luoro 
2- [ (piperidin-4-ylcarbonyl) amino Jbenzamide trifluoroacetate 
(1,7 g, 92%) was prepared from N- {5-chloropyridin*2-yl) -2- 
[ (l-Boc'piperidin-4-ylcarbonyl)amino] -5-f luorobenzamide. 
10 ^H-NMR 

IS-MS, m/e 377.0 (m+1) 

C. N-(5-Chloropyridin*2-yl)-5-fluoro-2- [ (1-isopropyl- 
piperidin-4-ylcarbonyl) amino Jbenzamide Hydrochloride 

15 Using methods substantially equivalent to those 

described in example 27, N- (5-chloropyridin-2-yl) -5-f luoro- 
2- I {l-isopropylpiperidin-4-ylcarbonyl)aminoJbenzamide 
hydrochloride (0.264 g, 58%) was prepared from N- (5-chloro- 
pyridin-2-y^) -5-f luoro-2- I {piperidin-4-ylcarbonyl) amino] - 

20 benzamide trifluoroacetate and acetone. The preparative 
RPHPLC (CIS) purification procedure was elution with a 
linear gradient of 90/10 to 50/50 (0.01% HCl/acetonitrile) 
over 180 min. 
1h-nmr 

25 IS-MS, m/e 419.2 (m+1) 

Analysis for C21H24N4O2ClF-l.lHCl-l.4H2O: 

Calcd: C, 52.09; H, 5.81; 11.57; CI, 15.38; 
Pound: C, 52.11; H, 5.61; N, 11.32; CI, 15. 38. 

30 Bxaiople 43 

Preparation of 5-Chloro-N- (S-chloropyridin-»2«*yl)-2* 

[ ( 1 -isopropyl -3 , 4 *'didebydropiperidiii-4 -ylcarbonyl ) amino) - 

benzaiaide hydrochlorid • 
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A. N- (5-Chloropyridin-2-yl) -2- ( (l-Boc-piperidin-3-ene-4- 
ylcarbonyl ) amino] -5-chloroben2amide 

Using methods substantially equivalent to those 
5 described in example 25^D, (5-chloropyridin-2-yl) -2- { (1- 
Boc -3,4- di dehydr opiper i din - 4 -y 1 carbony 1 ) amino ] - 5 ~ chloro- 
benzamide (2.14 g, 99%) was prepared f rom N- (5-chloro- 
pyridin-2-yl) -2-amino-5-chlorobenzamide- 

10 IS-MS, m/e 490.9 (m+1) 

B. N- (5-Chloropyridin-2-yl) -2- [ (3 , 4~didehydropiperidin-4- 
ylcarbonyl) amino) -S-chlorobenzamide trif luoroacetate 

Using methods substantially equivalent to those 
15 described in example 9-B, N- (5-chloropyridin-2-yl) -2- [ (3, 4- 
didehydropiperidin-4-ylcarbonyl ) amino] -5-chlorobenzamide 
trifluoroacetate (1.28 g, 58%) was prepared from N- (5- 
chloropyridin-2-yl) -2- [ (l-Boc-3 , 4-didehydropiperidin-4-yl- 
carbonyl) amino] -5-chlorobenzamide. 
20 1h-NMR 

IS-MS, m/e 390.9 (m+1) 
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C. 5-Chloro-N-(5-chloropyridin-2-yl)-2- I (l-isopropyl-3, 4- 

didehydropiperidin-4-ylcarbonyl)amino]ben2amide 

hydrochloride 

Using methods substantially equivalent to those 
5 described in example 27, 5-chloro-N- (5-chloropyridin-2-yl) • 
2- [ (l-isopropyl-3 , 4-didehydropiperidin-4-ylcarbonyl)ainino] - 
benzamide hydrochloride {0.172 g, 38%) was prepared from 
N- (5-chloropyridin-2-yl) -2- [ (3, 4-didehydropiperidin-4-yl- 
carbonyl) amino] -5*chlorobenzamide trif luoroacetate and 
10 acetone. The preparative RPHPLC (CIS) purification 

procedure was elution with a linear gradient of 90/10 to 
50/50 (0-01% HCl/acetonitrile) over 180 min. 

1h-nmr 

IS-MS, m/e 433-1 (m+1) 
15 Analysis for C2iH22N4O2Cl2-1.5HCl*0.5H2O: 



Example 44 

20 Preparation of 5-Chloro-N- (5-chloropyridin-2-yl) -2- 
[ ( 1 ^ifiopropylpiper idin*4-ylcarbonyl } amino] benzamide 
Hydrochloride « 



Calcd: 



Found : 



C, 50.74; 4.97; N, 11.27; CI, 24.97; 
C, 50.72; H, 4.72; N, 11.19; Cl, 25.25. 
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A. N- (5-Chloropyridin-2-yl)-2'I {l-Boc-piperidin-4- 
j ylcarbonyl) amino] -5-chloroben2amide 

Using methods substantially equivalent to those 
, described in example (5-chloropyridin-2-yl) -2- [ (1- 

5 Boc-piperidin-4-ylcarbonyl) amino) -S-chlorobenzamide (2.8 g, 
72%) was prepared from 2-amino-5-chloro-N- (5-chloropyridin- 
2-yl)benzamide and l-Boc*piperidin-4-ylcarbonyl chloride. 

IS-MS, m/e 493.0 (m-^1) 

10 

B. 5-Chloro-N- (5-chloropyridin-2-yl) -2- t (piperidin-4-yl- 
carbonyl ) amino] ben zamide trif luoroacetate 

Using methods substantially equivalent to those 
described in example 9-B, 5-chloro-N- (5-chloropyridin-2-yl) - 
15 2- I (piperidin-4-ylcarbonyl) amino] benzamide trif luoroacetate 
(2.07 g, 95%) was prepared from N-{5 chloropyridin-2-yl) -2- 
( (l-Boc-piperidin-4-ylcarbonyl ) amino] -5-chlorobenzamide. 
1h-NMR 

IS-MS, m/e 392.9 (m+l) 

20 

C. 5-Chloro-N- <5-chloropyridin-2-yl) -2-[ (1-isopropyl- 
piperidin-4-ylcarbonyl) amino] benzamide Hydrochloride 

Using methods substantially equivalent to those 
described in example 27, 5-chloro-N- (5-chloropyridin-2-yl) - 

25 2 - [ (l-isopropylpiperidin-4*ylcarbonyl) amino] benzamide 

hydrochloride (0.103 g, 22%) was prepared from 5-chloro-N- 
(5-chloropyridin-2-yl) -2- [ |piperidin-4-ylcarbonyl) amino) - 
benzamide trif luoroacetate. The preparative RPHPLC (C18) 
purification procedure was elution with a linear gradient of 

30 90/10 to 50/50 (0.01% HCl/acetonitrile) over 180 min. 

1h-kmr 

IS-MS, m/e 435.3 (m+l) 

Analysis for C21H24N4O2CI2 -1.2^1 *0.5H2O: 

Calcd: 51.67; H, 5.41; N, 11.48; CI, 23.24; 
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Found: C, 51.52; H, 5.31; N, 11.55; Cl, 23.35. 

An alternative preparation for the title compound is as 
follows: 

5 D. Ethyl l-Isopropylpiperidine-4-carboxylate. 



An autoclave was charged with ethyl isonipecotate 
(50 g, 318.0 nunol). 10% Pd/C (5 g, 10 wt %), acetone (450 
itiL, 6.13 mol) and ethanol (100 mL) . The autoclave was 

10 pressurized to 4.1 bar with H2» and the slurry was heated to 
35 ^C. After 14 h the mixture was filtered, rinsed with 
acetone, and was concentrated to remove excess acetone. The 
crude material was taken on without any purification: 
1h-NMR (500 MHz, CDCI3) 5 4.11 (q, J - 7.1 Hz, 2H) , 2.84 (m. 

15 2H), 2.68 (hep, J = 6.4 Hz, IH), 2.23 (m. IH) , 2.14 (m. 2H) , 
1.89 (m, 2H), 1.72 |m, 2H) , 1.24 (t, J = 7.1 Hz, 3H) , 1.01 
(d. J = 6.6 Hz, 6H) . 

E. l-lsopropylpiperidine-4-carboxylic Acid. 



25 to 34 °C. A solution of ethanolic HCl (220 inL, 2.9 M 




COjEX 



20 




Crude ethyl l-iecpropylpiperidine-4-carboxylate 



(63.39 g, 318.0 mnol) was dissolved in ethanol (500 mL) , and 
NaOH (25.3 g, 632 mmol) was added. The solution was heated 
to reflxix for 15.75 h at which point it was allowed to cool 
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solution) was added rapidly which caused a mild exoth rm and 
I immediate precipitation. The resulting NaCl was filtered 

using a fritted funnel, and the cloudy filtrate was 
, refiltered through diatomaceous earth. The filtrate was 
5 concentrated and dissolved in 50% EtOAc/EtOH (600 inL) and 
heated on a steam bath. The insoluble material was removed 
by a filtration through diatomaceous earth, and the 
resulting filtrate was concentrated to a solid which was 
dried in a 50 ®C vacuum oven to yield 54.09 g of yellow 
10 solid (corrected for 0.2 wt % EtOH by ^H^NMR analysis) which 
is a 99% yield over two steps. No further purification was 
attempted: 

1h-NMR 1500 MHz, MeOD-dg) 8 3.49 (hep, J = 6.6 Hz, IH), 3.41 
(m, 2H), 3-06 (m, 2H) , 2.40 (m, IH) , 2.14 Im, 2H) , 1.96 (m, 
15 2H), 1.37 (d, J = 6.6 Hz, 6H) ; l^C NMR (75 MHz. MeOD-d4) 
181.2, 59.4, 42.8, 28.4, 17.4 ppm; MS (electrospray) m/z 
172.2 (MH4), 154.1, 130.1, 112.2. 

F. 5-Chloro-N- (5-chloropyridin-2-yl) -2- [ (1-isopropyl- 

20 piperidin-4-ylcarbonyl) amino] benzamide. 

A slurry of l'isopropylpiperidine-4-carboxylic acid 
(501.0 mg, 2.92 mmol) and 50% DMF/THF (6.3 mL) was cooled in 
an ice bath, and a solution of iso-butyl chloroformate 
(0.34 mL, 2.63 mmol) and 50% DMF/THP (0.7 mL) was added over 

25 10 min via syringe. The ice bath was removed at addition's 
end, and the mixture was allowed to warm to ambient 
temperature. After 1 h, 2-amino-5-chloro-N- (5-chloro- 
pyridin-2-yl)benzamide (414.6 mg, 1.47 mmol) was added in 
one portion, and the slurry was heated to 70 ®C in an oil 

30 bath. Analysis by HPLC after 17 h showed only 2.5% of 
unacylated amine remained, so the volatiles were removed 
under reduced pressure, and EtOAc (25 mL) and water (20 mL) 
were added. The organic layer was extracted with saturated 
NaHC03 (2 X 20 mL), and the combined aqueous layers were 
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back-extracted with CH2CI2 (2 x 20 mL) . The combined 
organic layers were dried (Na2S04), filtered and 
concentrated to 0.97 g of yellow solid which was found to be 
contaminated with 45 wt % DMF. Corrected yield was 0.53 g 
5 (83 % yield), and no further purification was performed: 
1h-NMR (500 MHz, CDCI3) 6 10.72 (s, IH) , 8.70 (s, IH) , 8.66 
(d, J = 9.2 Hz. IH). 8.26 (m, 2H) , 7.75 |dd, J = 8.9, 2.7 
Hz, IH), 7.62 (d, J = 2.5 Hz, IH) , 7.47 (dd, J = 8.9, 2.5 
Hz, IH), 2.96 (m, 2H) , 2.74 (hep, J = 6.4 Hz, IH) , 2,30-2.19 
10 (m, 3H), 2.00 (m, 2H) , 1.82 (m, 2H) , 1.05 (d, J - 6.6 Hz, 
6H) . 

G. 5-Chloro-N- {5-chloropyridin"2-yl) -2-1 (l-isopropyl- 
piperidin-4-ylcarbonyl) amino Jbenzamide Hydrochloride. 

15 A solution of ethereal HCl (1.5 mL, 1 M solution) was 

added rapidly to a solution of the above crude free base 
(0.53 g, 1.2 romol) and CH2CI2 ( 16 itiL) at 23 ^C. 
Precipitation occurred during the addition, and after 
stirring the resulting slurry for 5 min, Et20 (12 mL) was 

20 added. The slurry was cooled in an ice bath for 30 min, at 
which point it was filtered, and the cake was washed with 
copious ether to rinse any residual DMF away. The product 
was dried in a 50 vacuum oven to provide 547.9 mg of the 
title compound as a white solid (97%) which contained 4 wt % 

25 H2O by proton NMR analysis: 

1h-NMR (500 MHz, DMSO--dg, 3.2:1 mixture of conformational 
isomers) 8 11.14 (s, 0.8H), 11.06 (s, 0.2H), 10.64 (m, 
0.2H), 10.4'4 (m, IH) . 10.32 (m, 0.8H), 8,43 (d, J = 2.7 Hz, 
0.8H), 8.41 (d, J = 2.7 Hz, 0.2H), 8.11 (d, J = 8.9 Hz, IH) , 

30 7.98-7.91 (m. 1.8H), 7.78 (d, J = 2.5 Hz, 0.8H), 7.65 (d, J 
= 2.1 Hz, 0.2H), 7.59-7,53 (m, 1.2H), 3.36 (m, 2.4H), 3.26 
(m, 0.3H), 3.11 (m, 0,5H), 2.93 (m, 2.4H), 2.64 (m, 0.8H), 
2.49 {m, 0.3H), 2.18 (m, 0.5H), 2.03 (m, 3.6H), 1.25 (d, 
J = 6.6 Hz, 4.8H), 1.11 (d, J = 6.6 Hz, 1.2H); ^^C NMR 



wo 00/391 18 



PCTAJS99/2994* 



- 102 " 



(63 VOiz, DMS0-d5. mixture of conformational isomers) 172-3, 
171.8, 166.0, 150.9, 150.5, 146.4, 137.8, 136.0, 134.7, 

131.4, 130.8, 130.0, 128.9, 128.0, 127.5, 126.8, 125.9, 

125.5, 124.2, 116.2, 115.6, 57.0, 56.4, 46.9, 44.7, 35.0, 

5 25.4, 24.0, 16.3, 16.0 ppm; IR (KBr) 1301, 1373, 1458, 1512, 
1664, 3233 cin"^; MS (electrospray) m/z 433 (M-H) . 

Exajnple 45 

Preparation of N-(5-Chloropyridin-2-yl)-2-II4-(4-pyridinyl)- 
10 piperazln*l-ylxiiethylcarbonyl] amino] benzasnide . 



A. 2- (BromoacetyDamino-N- (5-chloropyridin-2-yl)benzainide 
To a stirred solution of 2-ainino-N- l5-chloropyridin-•2- 
yl ) benzamide (1.65 g, 6.66 mmol) in tetrahydrofuran 

15 160 mDand diisopropyl ethyl amine (1.28 mL) was added 

bromoacetyl bromide (0*64 mL, 7.32 mmol) dropwise at 0 ^C. 
The reaction mixture was wanned to room temperature and 
stirred overnight. Diluted the reaction mixture with ethyl 
acetate (120 mL) and water (50 mL) , Separated the organic 

20 layer and washed with water (25 mL) , saturated sodium 

bicarbonate (50 mL) , 0.2 N hydrochloric acid (25 mL) , water 
(50 mL) . Dried over sodium sulfate and remove the solvent 
to get crude product (2.2 g) , which was used as such in the 
following step. 




25 



PCTAJS99/29946 



- 103 - 



5 



10 



15 



B. N- (5-Chloropyridin-2-yl) -2- ( (4- (4-pyridinyl)pipera2in- 
1 -ylme thy 1 carbonyl ) amino] benzamide . 

To a solution of 2- (bromoacetyDamino-N- {5-chloro- 
pyridin- 2 -yl) benzamide (0.369 g. 1 xnmol) in dichloromethane 
(10 ml) was added potassium carbonate (0.169 g, 1.22 mmol) 
and 1- (4-pyridyl)piperazine (0.171 mg, 1.05 mmol). The 
reaction was stirred overnight at room tenperature . Water 
(2 mL) was added and the mixture was passed through a coltimn 
of flux-calcined, high purity, inert diatomaceous earth 
packed into a polypropylene tube (article nuniber CE 1103 
from Varian) to remove water. The solvent was removed and 
the residue was purified by KPHPLC (CH2Cl2/5% 2 N ammonia in 
methanol) to give 0.08 g of pure title product. 
1h-NMR 

FD-MS, m/e 451.0 (m+1) 

Exanple 46 

Preparation of 2^ (4-tert-Butylbe^zqJrlasdno)-ll-(5-chloro- 
pyr idin- 2 -yl } benzamide • 
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A. Methyl 2- (4-tert-butylben2oylamino)benzoate. 




To a stirring solution of methyl 2-aininoben2oate (5 g. 
33.1 mmol) and pyridine (5.3 g, 66 mmol) in dichlorome thane 
5 (100 mL) was added 4-diinethylaminopyridine (0.2 g, 1.6 
mmol). The mixture was cooled to O^C and treated with 
4-tert-butylbenzoyl chloride (6.5 g, 33.1 mmol). After 
stirring overnight, the reaction mixture was diluted with 
dichlorome thane (100 mL)and washed twice with 1 M aqueous 
10 citric acid (100 mL) . The organic layer was then washed 

sequentially with water (100 mL) and 5 N aqueous HCl. It was 
dried over MgS04, filtered and concentrated in vacuo to give 
10.68 g (quantitative) of a colorless oil. 
Ih-nmr 

15 FD-MS, m/e 312 (m+1) 

Analysis for C19H21NO3: 

Calcd: C, 73.29; H, 6.80; N, 4.50; 
Found: C, 73.09; H, 6. 86; N. 5.33. 
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B. 2- (4-tert-Butylben2oylamino)ben2oic Acid. 




A stirring solution of methyl 2- (4-tert-butylbenzoyl- 
ainino)benzoate (10.4 g, 33.4 mmol) and THF (200 mL) was 
5 treated with 1 M aqueous lithium hydroxide (40 mL) and 
methanol (80 mL) . After stirring over night at room 
temperature, the mixture was treated with 1 M aqueous HCl 
(40 mL) and the solvent was removed in vacuo. The residue 
was partitioned between ethyl acetate (400 mL) and brine 
10 (100 mL) . The organic phase was separated, then dried with 
MgS04, filtered and concentrated in vacuo to give 9.69 g 
(98%) of a white powder. 
1h-nmr 

IS-MS, m/e 296 (m-1) 
15 Analysis for C18W19NO3: 

Calcd: 72.71; H, 6.44; N, 4.71; 

Found: 71.04; H, 6.59; N, 6.13. 

C . 2- ( 4 - tert-Butylphenyl ) -4H-3 , l-ben2oxazin-4-one . 



To a stirring mixture of the 2- {4-tert-butylbenzoyl- 
amino)ben20ic acid (9.5 g, 32 mmol), CH2CI2 (200 mL) and 2 



20 
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drops ^of DMF was added 2 M oxalyl chloride in CH2CI2 (19 
niL) . After stirring at ambient temperature for 45 minutes, 
the mixture was concentrated under vacuum to an oil, 
redissolved in 100 ml# CH2CI2 and cooled to 0 ®C. To this 
5 was added triethylamine (3-3 g, 33 ramol) at 0 for 1 hour. 
The solvent was removed in vacuo and the residue purified by 
flash chroma trography using hexanes/EtOAc to give 8.6 g 
(96%) of a white powder. 
1h-nmr 

10 IS-MS. m/e 280 (m+1) 

D. {5-chloropyridin-2-yl) -2- (4"tert-butylben2oylamino) - 
benzamide . 

A mixture of the above benzoxazinone (55 mg, 0.2 mmol), 
15 2-amino-5"Chloropyridine (55 mg, 0.43 mmol) , KCN (100 mg, 

1,54 mmol) and 2 mL of DMF was heated at 100 ®C for 4 hours. 
The mixture was treated with brine (25 mL) and extracted 
with EtOAc (2 X 25 mL) . The extracts were washed with brine 
(2 X 100 mL) , dried over MgS04 and concentrated to dryness 
20 in vacuo. The residue was purified by radial chromatography 
using hexanes/EtOAc to give 35 mg (43%) of a white solid. 
1h-nmr 

FD-MS, m/e 408 (m+1) 
Analysis for C23H22CIN3O2: 
25 Calcd: C, 67.73; H, 5.44; N, 10.30; 

Found: C, 67.53; H, 5.87; N. 10.60. 



30 



fixanvle 47 

Preparation of N- ( 5-Chloropyridln-2-yl ) *2- (piperldiii-4-yl- 
methylaadno ) benzamide • 
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A solution of 1-tert-butoxycarbonyl isonipecotic acid 
(40 g, 0.17 mol) and N-methylmorpholine (19 iriL, 0.17 mol) in 
5 tetrahydrofuran {900 inL) at -10 **C was treated with ethyl 
chloroformate (17 inL, 0.17 mol). After 0.5 h, sodixim 
borohydride was added (19.8 g, 0.5 mol) in one portion 
followed by slow addition of methanol. After gas evolution 
ceased, the mixture was concentrated and the residue was 

10 diluted with 10% aqueous acetic acid and partitioned between 
ethyl acetate and water. The aqueous layer was washed with 
EtOAc (2x) and the combined organic extracts were dried with 
magnesium sulfate, filtered, and concentrated to a solid 
residue which was purified by column chromatography (Si02: 

15 10 CO 50% £tOAc:hexanes) providing the title compotind 
(33.8 g, 90%) as a white solid. 

Ih-nmr 



B . 1- tert-butoxycarbonyl-4'piperidinecarboxaldehyde 
20 A solution of oxalyl chloride (6 mL, 70 mmol) in 

dichloromethane (60 mL) at -78 was treated dropwise with 
dimethyl sulfoxide (10 mL, 0.14 mol). After 15 minutes, 
1- tert-butoxycarbonyl-4''piperidinemethanol (3.0 g, 14 mmol) 
was added as a solution in dichloromethane (35 mL) . The 
25 mixture was stirred at -78 °C for 1 hr, then triethylamine 
(29 mL, 0.21 mol) was added dropwise. The mixture was 
warmed to ambient temperature and poured into a saturated 
ammonium chloride solution (200 mL) . The organic layer was 
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separated and the aqueous layer was washed with 
dichloromethane (75 mL) . The organic layers were combined 
and washed with brine (75 mL) ; then dried with MgSO^, 
filtered and concentrated. The residue was redissolved in 
5 ethyl acetate-hexanes (1:1) and filtered through Florisil 
(100-200 mesh) . The resulting filtrate was concentrated 
yielding 3.0 g (100%) of the title aldehyde as a yellow oil; 
which was used without further purification, 

1h-nmr. 

10 

C. N- (5-Chloropyridin-2"yl) -2- {l-Boc-piperidin-4-yl- 
methylidene) aminobenzamide 

A solution containing 1- tert-butoxycarbonyl-4-piper- 
idinecarboxaldehyde (500 mg, 2.34 mmol) , 2-axnino-N- 

15 (5-chloropyridin-2-yl)ben2ainide (580 mg, 0.23 iranol) , and 

pyridinium p-toluenesulf onate (58 mg, 0.23 mmol) in benzene 
(250 mL) was heated at reflux with azeotropic removal of 
water. After 16 h, the mixture was concentrated and the 
residue partitioned between EtOAc (300 mL) and water (150 

20 mL) . The organic phase was separated and washed again with 
water (150 mL) , brine (150 mL) ; then dried with MgS04, 
filtered and concentrated to afford, after purification by 
col\imn chromatography (Si02: 0 to 10% EtOAc: methylene 
chloride), 750 mg (72%) of the title compound. 

25 ^H-NMR 

IS-MS, m/e (m) 

D. N- (5-Chloropyridin-2-yl) -2« (piperidin-4-ylmethylamino) - 
benzamide 

30 A solution containing {5-chloropyridin-2-yl) -2- (l- 

Boc-piperidin-4-yl-methylidene) aminobenzamide (1.35 g, 3.05 
mmol) and borane trimethylamine complex (667 mg, 9.14 mmol) 
in glacial acetic acid (50 mL) was heated at reflux for 2 h. 
The mixture was concentrated and the residue was dissolved 
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in methanol and 12 N HCl. After 24 h, the mixture was 
\ concentrated, the residue was dissolved in 2 N ammonia in 

methanol and concentrated. The residue was triturated from 
' methanol :EtOAc yielding 1.03 g (98%) of the title compo\ind. • 
5 Ih-NMR 

IS-MSi m/e (m) 

Eacamaple 48 

Preparation of N- ( 5-Chloropyridin-2-yl) -2- (l-iscqc^ropyl- 
1 0 piper ldin-4 -ylme thy landno ) benzaniide • 



A solution of N- (5-chloropyridin-2-yl)-2* (piperidin-4- 
ylmethylamino)benzamide (0-152 g, 0.4 mmol) in methanol- 
acetic acid (95:5) (5 mL) was treated with acetone {5 mL) v 

15 and sodium cyanoborohydride (0.111 g, 1.8 mmol). The 

reaction mixture was stirred at room teznperature for 24 h, 
then it was diluted with 1 N NaOH until pH 13 and extracted 
with di chl or ome thane. The organic extracts were combined, 
dried with MgSO^, filtered and concentrated in vacuo to 

20 provide the title compound (0.158 g, 92%). The crude 

material was triturated in dichloromethane-hexanes, giving a 
white powder which was filtered and dried under vacuum at 
60 oc. 

25 mp 277.4 - 280.0 

FD-MS, m/e 387.0 (m) 

Analysis for C2iH27N4OCl-lCH2Cl2-0.68CH3OH: 
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Calcd: C, 55.18; H, 6.48; 11.35; 
Found: C. 54.78; 6.19; N, 11.77. 

Exajaople 49 

5 Preparation of N-(5-Chloropyridin-2-yl)-2-l(l-inethyl- 
BuXf ony Iplper idin-* 4 -ylcarbonyl ) amino ] benzamide • 




Ethyl N-Methylsulfonylisonipecotate 




A solution of ethyl isonipecotate (4.9 mL, 31.6 mmol) 
and pyridine (2.8 mL, 34.6 mmol) was cooled to 0 ^C. 
Methanesulfonyl chloride (2.7 iiiL, 34.9 mmol) was added. 
After 1.5 hours, the reaction mixture was diluted with 

15 CH2CI2 (300 mL) and extracted with saturated aqueous NaHC03 
(3 X 100 raL) . The organic layer was dried over Na2S04, 
filtered, and concentrated. The crude material was 
dissolved in EtOAc (400 mL) , extracted with H2O (3 x 50 mL) , 
dried over Na2S04, filtered, and concentrated to give the 

20 pure product (5.42g, 22.9 mmol, 72%) as a yellow solid. 
IR(CHCl3): 3027, 1726, 1331, 1158, 963. 
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1h-NMR(400 MHz, DMSO-dg) : 5 8.08(q, J=7,2 Hz, 2H) ; 3.44(d, 

i J-11.6 H2, 2H); 2.81(s, 3H) ; 2.76|t, J=8.7 Hz, 2H) ; 2.47(m, 

IH); 1.89(d, J=13.2 Hz, 2H} ; l-56(m, 2H) ; 1.15(t, J=7.2 Hz, 
' 3H). 

5 IS-MS. m/e: 236-0 (m+1) . 

Analysis for C9Hi7NO4S-0,25H2O: 

Calcd: C, 45.08; H, 7.36; N, 5.84; 

Pound: C, 45-31; H, 7.08; N, 5.88. 

10 B. N-Methylsulfonylisonipecotic Acid 



Using a procedure similar to example 46-B, 
N-methylsulf onylisonipecotic acid (1.6 g, 34%) was prepared 
from ethyl N-methylsulf onylisonipecotate. 
15 IRICHCI3): 1710, 1346, 1331, 1158, 961. 

lH-hJMR(300 24H2, DMSO-ds) : 6 3.42 (d, J=11.7 Hz, 2H) ; 2.81(s, 
3H); 2.75(m. 2H) ; 2.33<m, IH) ; 1.87(d, J=13.8 Hz, 2H> ; 
1.52(m, 2H) . 

MS- FX A m/e: 208.0 (m+1). 
20 Analysis for C7H13NO4S: 

Calcd: C, 40.57; H, 6.32; N, 6.76; 
Found: C, 40.68; H, 6.24; N, 6.70- 

C. N- (5"Chloropyridin-2-yl) -2- [ (1-methylsulfonylpiperidin- 

25 4-ylcarbonyl ) amino] benzamide . 

Using a procedure similar to that used in exanple 34-A, 
N- (5-chloropyridin-2-yl) -2- ( (l-'methylsulfonylpiperidin-4-yl- 
carbonyl) amino] benzamide (751 mg, 78%) was prepared from 
2-amino-N- (5-chloropyridin-2-yl) benzamide and 

30 N-methylsulfonylisonipecotic acid. 
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IR(CHCl3): 1663, 1588, 1506, 1375. 

iH-NMR(400 MHz, DMSO-dg) : d 10.95(s, IH) ; 10.34|s, IH) ; 
8.40(s, IH); 8.12(d, J=8.0 Hz, IH) ; 7.94(d, J=8.4 Hz, 2H) ; 
7.73(d, J=8.0 Hz, IH) ; 7,49{t, J=8.0 Hz, IH) ; 7.17(d, J=8.0 
5 Hz, IH); 3.51{d, J=11.6 Hz, 2H) ; 2.82(s, 3H) ; 2.73(t, J=11.6 
Hz, 2H); 2,47{m, IH) ; 1.87(d, J=10.0Hz, 2H) . 
MS-FIA xn/e: 437,2 (m+1) • 

Example 50 

10 Frep&ration of 5-Chloro*2- [ (l•*i80propyl-3,4-didebydro- 
piperidln-»4•ylcaLrbonyl ) ainlno] (S-3iietbylpyridi&-2-yl ) - 
benzamide Hydrochloride. 



A. 5-Chloro-N-^ (5-inethylpyridin-2-yl) -2-nitrobenzamide 



described in exairple 34-A, 5-chloro-N- (5-methylpyridin-2- 
yl) -2-nitrobenzamide (11.4 g, 53%) was prepared from 
2-amino-5-methylpyridine and 5-chloro-2-nitrobenzoic acid. 

1h-nmr 

20 IS-MS, m/e 292.0 (m+1) 

/malysis for C13H1QN3O3CI: 




15 



Using methods substantially equivalent to those 



Found : 



Calcd: 



C, 53.53; H, 3.46; N, 14.40; 
C, 53.76; H, 3.41; N, 14.35. 
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B - 2 -amino- 5 -chloro-N- ( 5 -methylpyridin- 2 -yl ) benzamide 
J Using methods substantially equivalent to those 

described in example 2-B, 2-amino-5-chloro-N- (5-methyl- 
I pyridin-2-yl) benzamide (2.4 g, 67%) was prepared from 
5 5-chloro-N- (5-raethylpyridin-2-yl) -2-nitrobenzamide. 

1h-nmr 

IS-MS, m/e 262.0 (m+1) 
Analysis for C13H12N3OCI: 

Calcd: C, 59.66; 4-62; N, 16.06; 
10 Found: C, 59.89; H, 4.57; N, 15.99. 

C. 2- [ {l-Boc-3, 4-didehydropiperidin-4-ylcarbonyl)aminoJ-5- 
chloro-N- (5-methylpyridin-2-yl)benzamide 

Using methods substantially equivalent to those 
15 described in example 25-D, 2- 1 (l-Boc-3, 4-didehydropiperidin- 
4 -ylcarbonyl ) amino J - 5-chloro-N- ( 5-methylpyridin-2-yl ) - 
benzaitdde (0.37 g, 39%) was prepared from 2-amino-5-chloro- 
N- (5 -me thy lpyridin-2-yl) benzamide and l-Boc-l,2,3,6-tetra- 
hydro-4-pyridinecarboxylic acid. 
20 ^H-NMR 

IS-MS, m/e 471.3 (m+1) 

D. 5-Chloro-2- { (3, 4-didehydropiperidin-4-ylcarbonyl)- 
aInino] -N- (5-methylpyridin-2-yl) benzamide trif luoroacetate 

25 Using methods substantially equivalent to those 

described in example 9-B, 5-chloro-2- I (3. 4-didehydro- 
piper idin-4-ylcarbonyl ) amino] -N- (5-methylpyridin*2-yl ) - 
benzamide trif luoroacetate (0.305 g, 95%) was prepared from 
2- I (l-Boc-3, 4-didehydropiperidin-4-ylcarbonyl)aminol-5- 
30 chloro-N' ( 5 -methylpyridin-2-yl) benzamide. 

1h-nmr 

IS-MS, m/e 371.1 (m+1) 
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E. 5-Chloro-2- [ (l-isopropyl-3, 4-didehydropiperidin-4- 
ylcarbonyl)amino] -N- |5-jnethylpyridin-2-yl)ben2ainide 
Hydrochloride 

Using methods substantially equivalent to those 
5 described in example 21, 5"Chloro-2- [ (l-isopropyl-3, 4- 

didehydropiperidin-4-ylcarbonyl ) amino] -N- ( 5-methylpyridin-2- 
yDbenzamide hydrochloride (90 mg, 35%) was prepared from 5- 
chloro-2- [ (3 , 4'didehydropiperidin-4-ylcarbonyl) amino] -N- (5- 
methylpyridin-2'yl )benzamide trif luoroacetate . The 
10 preparative RPHPLC (C18) purification procedure was elution 
with a linear gradient of 90/10 to 50/50 (0.01% HCl/aceto- 
nitrile) over 180 min. 

1h-nmr 

IS-MS, m/e 413.2 (m+l) 
15 Analysis for C22H25N4O2Cl-l.4HCl-O.2H2O: 



Calcd: 



C, 56.51; H, 5.78; 11.98; CI, 18.20; 
C, 56.55; H, 5.69; N, 11.84; CI, 18.06. 



Found: 



Exai^ple 51 



20 Preparation o£ 5-Chloro-N-(5-chlorppyridin-2-yl)-2<* 
[ (4-isopropylpiperazin-l»ylcarbony?, } eminojbenzamlde 
hydrochloride • 
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A. 2- [ (4-Boc-piperazin-l-ylcarbonyl)amino]-5" 
J chlorobromobenzene 

To a stirring solution of triphosgene (2.7 g, 9.0 inmol) 
, in dichloromethane (100 inL) was added, dropwise via an 
5 addition f\mnel, a solution of 2-broino-4-chloroaniline (5 g, 
24.2 mmol) and N,N-diisopropylethylamine (6.9 g, 53.2 nunol) 
in dichloromethane (50 inL) • After complete addition and an 
additional hour, a solution of N-Boc-piperazine (5 g, 26.6 
mmol) in dichloromethane (50 mL) was added. After stirring 

iO overnight, the solvent was removed in vacuo and the residue 
was partitioned between ethyl acetate and water. The 
organic phase was separated and washed consecutively with 
1 M citric acid, brine, sat. ag sodium bicarbonate and 
finally with brine, then dried with MgS04, filtered and 

15 concentrated in vacuo. The residue was then dissolved in a 
minimal amount of chloroform and chroma tographed over silica 
gel, eluting with 20% ethyl acetate in hexanes followed by 
30% ethyl acetate in hexanes. The product containing 
fractions were combined and concentrated in vacuo and the 

20 resulting solid was suspended in diethyl ether, sonicated 
and then filtered and dried in vacuo to give 7.2 g (71%) of 
a white powder. 

1h-nmr 

IS-MS, m/e 418.2 ((m-l)" 

25 

B. 2" t {4-Boc-piperazin-l-ylcarbonyl ) amino] -5"Chlorobenzoic 
Acid 

To a stirred solution of 2- [ (4-Boc-pipera2in^l-yl- 
carbonyl) amino] -5- chlorobromobenzene (0.7 g, 1.67 mmol) in 
30 tetrahydrofuran (10 mL) at ^78 under nitrogen was added 
methyllithium (1.4 M in ether, 1.2 mL, 1.67 mmol) dropwise 
via a syringe. After 5 min, tert^butyllithium (1.7 M in 
pentane, 1.0 mL, 1.67 mmol) was added dropwise via an 
addition funnel. After another 5 min, carbon dioxide was 
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bubbled through the solution over 30 jnin as it wanned to 
room temperature. The solvent was then removed in vacuo and 
the residue was partitioned between diethyl ether and water. 
The layers were separated and the aqueous phase was 
5 acidified to pH 4 with citric acid and then extracted with 
ethyl acetate. The organic phase was washed with saturated 
aqueous sodium chloride, dried (magnesixan sulfate), 
filtered, and concentrated in vacuo to give 0.32 g (50%) of 
the title compound as a white solid. 
10 ^H-NMR 

IS-MS, m/e 382; 3 (m-l)"" 
Analysis for C17H22N3O5CI: 

Calcd: C, 53.20; H, 5-78; N, 10.95; 

Found: C, 52,97; H, 5.53; N, 10.74. 

15 

C. 2- (4-Boc-l-piperazinyl) -6-chloro-4H-3, 1-benzoxazin- 
4 -one 

To a stirring solution of 2- [ (4-Boc-piperazin-l-yl- 
carbonyDamino] -"5-chlorobenzoic acid (1.6 g, 4.17 mmol) in 

20 DMF (30 mL) was added 1- (3-'dimethylaminopropyl) -3-ethyl- 
carbodiimide hydrochloride (2.4 g, 12.51 mmol). After 30 
min, the solvent was removed in vacuo and the residue was 
partitioned between ethyl acetate and water. The layers 
were separated and the organic phase was washed 

25 consecutively with 1 M citric acid, brine, sat. aq sodium 
bicarbonate, and brine, then dried with MgS04, filtered and 
concentrated in vacuo. The residue was then suspended in 
diethyl ether, sonicated, filtered and dried in vacuo to 
give 0.86 g (58%) of the title compound as a white solid. 

30 ^H-NMR 

IS-MS, m/e 366.1 (m+1) 
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D. 2" I (4-Boc-piperazin-l-ylcarbonyl)amino] -5-chloro-N- 
l ( 5-chloropyridin-2-yl ) benzamide 

To a stirred solution of 2*amino-5-chloropyridine 
' (0.6 g. 4*64 zranol) in tetrahydrofuran (80 mL) at 0 tinder 
5 nitrogen was added allylxnagnesium bromide (1.0 M in ether « 
4.7 xnL, 4.7 mmol) dropwise via a syringe • After stirring at 
0 °C for 10 min, 2- (4-Boc-l-pipera2inyl)-6-chloro-4H-3, 1- 
ben2oxazin-4-one (0.8 g, 2.19 mmol) was added. After 
stirring 15 h at room temperature, the solvent was removed 
10 in vacuo. The. residue was partitioned between ethyl acetate 
and saturated aqueous sodium chloride and the layers 
separated. The organic phase was washed with water, dried 
(magnesium sulfate), filtered, and concentrated in vacuo to 
give 0.88 g (82%) of the title compound as a white solid. 
15 IH'NMR 

IS-MS, m/e 494.1 (m+1) 

E. 5-Chloro-N- (5-chloropyridin-2-yl) -2- [ (piperazin-l-yl- 
carbonyl) amino] benzamide trif luoroacetate 

20 Using methods substantially equivalent to those 

described in example 9-B, N- (5-chloropyridin-2-yl) -2- 
[ (pipera2in-4-ylcarbonyl) amino! -S-chlorobenzamide 
trif luoroacetate (0.607 g, 98%) was prepared from 2-[(4-Boc- 
piperazin^l-ylcarbonyl ) amino] -5~chloro-N- (5-chloropyridin'2- 

25 yDbenzamide . 

IS-MS, m/e 394.1 |m+l) 
Analysis for Ci7H]^7N502Cl2 'TFA: 

Calcd: C, 44.90; H, 3.57; N, 13.78; F, 11.21; 

30 Found: C, 44.60; H, 3,53; N, 13.78; F, 11.43. 



wo 00/391 18 



PCT/US99/29M6 



- 118 - 

F. 5-Chloro-N- (5-chloropyridin-2-yl) -2-[ (4-isopropyl- 
piperazin-l-ylcarbonyl) amino]benzamide Hydrochloride 
Using methods substantially equivalent to those 
described in example 27, 5-chloro-N- {5-chloropyridin-2-yl) - 
5 2-1(4 -i sopropylpipera z in- 1 -y 1 carbonyl ) amino ] benzamide 

hydrochloride (0.263 g, 57%) was prepared from 5-chloro-N- 
|5-chloropyridin-2-yl) -2- 1 |piperazin-l-ylcarbonyl)aminoJ - 
benzamide tri f luoroacecate • 
1h-NMR 

10 IS-MS, m/e 436.1 (m+1) 

Analysis for 020^23^502012- 2. 0HC1-0.1H2O: 

Calcd: C, 47.00; H, 4.97; N, 13.70; CI, 27.75; 
Found: C, 47.07; H. 4.70; N, 13.57; CI, 27.74. 

15 Sjttufvie 52 

Preparation of N-(5-Chloropyridin-2<-yl)-2-[l-(4-pyridinyl)- 
piperldi&-4*ylinetliylami&o] benzamide • 




A pressure tube was charged with N- l5-chloropyridin-2- 
20 yl ) -2- (piperidin-:4-ylmethylamino) benzamide (100 mg, 0.29 
mmol), 4 -chl or ©pyridine hydrochloride (87 rag, 0.58 mmol), 
triethylamine (59 mg, 0.58 mmol), and ethanol (5 mL) , 
sealed, and placed in a 120 bath. After 24 h, the 
mixture was cooled, concentrated, and the residue purified 
25 by column chromatography (Si02: 5 to 10% 2 N ammonia in 
methanol: methylene chloride) affording 70 mg (57%) of the 
title compound. 
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Ih-nmr, ir 



IS-MS, m/e 422 im) 



5 



Analysis for C23H24CIN5O O.25H2O: 

Calcd: C, 64.78; H. 5-79; N, 16.42; 
Found: C, 64.54; H, 6.25; 15.58. 



£xaiqple 53 

Preparation of 5-Chloro-M-(5-chloropyridin-2-yl)-a- 
[ [ 1 - ( 1-ethylpropy 1 ) piper idin-4 -ylcarbonyl ] amino ] benzamida 
1 0 hydrochloride • 



By methods substantially equivalent to those described 
in Example 27, 5-chloro-N- (5--chloropyridin-2-yl) -2~ 
t [1- (l^ethylpropyl)piperidin-4~ylcarbonyl]aminolbenzamide 

15 hydrochloride (0.103 g, 21%) was prepared from 5-chloro-N- 
(5-chloropyridin-2-yl) -2- [ (piperidin-4-ylcarbonyl) amino) - 
benzaraide trif luoroacetate and 3-pentanone. The product was 
purified with reverse phase HPLC, eluting with a gradient 
from 20% through 60% acetonitrile in 0.05% ag HCl. 

20 1h-NMR 

IS-MS, m/e 463.3 (m+1) 

Analysis for C23H28N402C12-1.2HC1-H2O: 




Calcd: 



Found: 



C, 52.60; H, 5.99; N, 10.67; CI, 21.60; 
C, 52.53; H, 6.08; N, 10.41; Cl, 21.51. 



25 
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Exaxnpl 54 

Preparation of N- {5-Chloropyridin-2-yl) -2- 1 (l^isopropyl- 
azetidln-S-yloxycarbonyl ) amino] benzamlde. 



5 A. N- (5-Chloropyridin-2-yl)-2- ( (1- tert-butoxycarbonyl- ^ 
azetidin-3~yloxycarbonyl) aminolbenzamide 

Using a similar procedure to that described in example 
2-amino-N- {6-chlGropyridin-2-yl)benzamide (1.07 g, 4.34 
mmol) and l--tert-butoxycarbonyl-3-hydroxya2etidine (1.50 g, 
10 B.67 nunol) yielded 1.43 g (74%) of the title compound. 

1h-nmr 

IS~MS, m/e 447 (m+1) 

B. N- (5-Chloropyridin-2"yl)-2-[ {l-isopropylazetidin-3-yl- 

15 oxycarbonyl ) aminojbenzamide 

Using a similar procedure to that described for Example 
9-B&C, N" (5-chloropyridin-2*yl) -2- [ (1- tert-butoxycarbonyl- 
azetidin-S-yloxycarbonyDaminoJbenzamide (327 mg, 0.733 
mmol) afforded 201 mg (71%) of the title compound. 

20 1h-NMR 

IS-MS, m/e 389 (m) 




25 



Bxample 55 

Preparation of M-(5-Chloropyrldin--2-yl)-2-[(l-iBopropsrl- 
pyrrolidln-3-ylo9vcarbonyl } amino] benzomide. 
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A. (5-Chloropyridin-2-yl)--2- t (1- tert-butoxycarbonyl- 
pyrrolidin^B-yloxycarbonyl) aminojbenzamide 

5 Using a similar procedure to that described in Example 

4-B, (5*-chloropyridin-2-yl) -2-aminoben2amide (1.25 g, 5.05 
mmol) and l-tert-butoxycarbonyl-S-hydroxypyrrolidine yielded 
2.33 g (99%) of the title coxnpound* 

10 IS-MS, m/e 461 (tn) 

B. N- (5-Chloropyridin-2*yl) -2- [ (pyrrolidin-3-yloxy- 
carbonyl ) amino] benzamide Trif luoroacetate 

Using a similar procedure to that described in Example 
15 9-B, N- (5-chloropyridin-2-yl) -2- ( (1- tert-butoxycarbonyl- 
pyrrolidin-3-yloxycarbonyl) amino) benzamide (1.50 g, 3.26 
xnmol) yielded 1.60 g (94%) of the title compound. 

1h-kmr 

20 C. N- (5-Chloropyridin-2-yl)-2-- f (l-isopropylpyrrolidin~3-^ 
yloxycarbonyl ) amino] benzamide 

Using a similar procedure to that described in Example 
9*C, N- (5-chloropyridin-2-yl) -2- [pyrrolidin-3 -yloxy- 
carbonyl) amino) benzamide trif luoroacetate (500 mg, 1.06 

25 mmol), acetone (10 mL) , and sodium cyanoborohydride (265 mg, 
4.22 mmol) yielded 330 mg (77%) of the title compound. 
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Ih-nmr 

IS-MS, m/e 403 (m+1) 

Sxaavle 56 

5 Preparation of M-(5-Chlorppyrldln-2-yl)-2-t d-cycloheiiyl- 
pyrrol idiii"- 3 *y loxycarbonyl ) aaii&o] benzamide • 



Using a similar procedure to that described in Exaniple 
9-C, {5-chloropyridin-2-yl) -2- [ lpyrolidin-3-yloxy- 
10 carbonyl) amino ]benzamide trif luoroacetate (100 mg, 0.211 
mmol), cyclohexanone (0.11 mL, 1.05 mmol), and sodium 
cyanoborohydride (53 mg, 0.84 mmol) yielded 90 mg (96%) of 
the title compound. 
Ih-nmr 

15 IS-MS, m/e 443 (m+1) 

Bxanple 57 

Preparation of N- (5*Cbloropyridin'*2-yl)•*2-*I(l-cyclQpentyl- 
pyrrolidin*- 3 -ylosq^carbonyl ) aadno] benzamide • 




20 
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Using a similar procedure to that described in Exantple 
9"C, (5-chloropyridin-2"yl) -2- 1 {pyrrolidin-3-yloxy- 
carbonyl) amino) benzamide trif luoroacetate (100 mg, 0.211 
nrmol), cyclopentanone (0.095 mL, 1.05 mmol), and soditim 
cyanoborohydride (53 mg, 0.84 mmol) yielded 78 mg (87%) of 
the title coinpound. 

1h-nmr 

IS-MS, m/e 429 (m+1) 

Example 58 

Preparation of N-(S-Chloropyridin-2-yl)-a-Cl-(2-cyaxio- 
pyrldin*4 -yl ) piper idin-*4 -ylae thylamino] benzamide » 




Using a similar procedure to that described in Example 
52, N- (5-chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino) - 
benzamide (100 mg, 0.29 mmol) , 4-chloro-2-cyanopyridine 
(80 mg, 0.58 mmol), triethylamine (59 mg, 0-58 mmol), and 
ethanol (2 mL) yielded 60 mg (46%) of the title contpound* 
1h-nmr, 1R 
IS-MS, m/e 447 (m+1) 
Analysis for C24H23ClNgO I.OH2O: 

Calcd: 62.00; H, 5.42; N, 18.07; 

Found: C, 62.14; H, 5.27; N, 17.33- 



Exanple 59 

Preparation of K-(5*Chloropyridin-2^yl)-5-fluoro-2«- 
(piperidin^4'ylmethylamlno)benzaaid • 
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A. 2- (l-Boc-piperidin-4-ylinethylidene)amino-N- {5-chloro- 
pyriciin-2-yl) -S-fluorobenzaxnide. 




5 A solution containing l-Boc-piperidine-4-carboxaldehyde 

(3.0 g, ca. 14 mmol), 2-ainino-N- (5-chloropyridin-2-yl) -5- 
f luorobenzamide (3.7 g, 14 ininol), and pyridinium p-toluene- . 
sulfonate (0.3 g, 1.4 mmol} in benzene (250* mL) was heated 
at reflux for 24 h with azeotropic removal of water. The 

10 solution was allowed to cool to room tenperature; then the 
solvent was removed in vacuo and the residue was partitioned 
between ethyl acetate (300 mL) and water (150 mL) . The 
organic phase was separated and washed again with water (150 
mL) and then brine (150 mL) ; then dried with MgS04, filtered 

15 and concentrated in vacuo to give 6.0 g (93%) of the title 
compound as an orange foam which was used directly in the 
next step without further purification. 

FD-MS, m/e 461.1 (m) . 



20 
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B. 2- (l-Boc-piperidin-4-ylmethylainino) -N- (5-chloropyridin- 
2-yl) -5-f luorobenzamide 

a 




,0 

^ // 

f' 

A solution containing 2- (l-Boc-piperidin-4-yl- 
5 methylidene)aniino-N- (5-chloropyridin-2-yl) *5-f luorobenzamide 
from above (6.0 13 mmol) and borane trimethylaxnine 
cornplex (2.9 g, 39 mmol) in glacial acetic acid (100 mL) was 
heated at 70 **C for 24 h. The solution was allowed to cool 
to room temperature; then the solvent was removed in vacuo, 

10 and the residue was partitioned between dichloromethane (200 
mL) and water (100 mL) . The biphasic mixture was treated 
with 2 N NaOH until neutral; then the organic layer was 
separated and the aqueous layer was washed again with 
dichloromethane (100 mL) . The combined organic layers \vere 

15 washed with brine (100 mL) , dried with MgS04, and filtered. 
The filtrate was concentrated in vacuo to give 5.85 g (97%) 
of the title conpound as an orange foam which was used 
directly in the next step without further purif ication* 

Ih-nmr 

20 FO-MS, m/e 463.1 (m) . 



C. N- (5-Chloropyridin-2-yl) -5-f luoro-2- (piperidin-4- 
y Imethylamino I benzamide 

A solution of 2- ^l-Boc-piperidin-4"ylmethylamino)•N-(5- 
25 chloropyridin-2-yl) -5-fluorobenzamide from above (5.8 g, 12 
mmol) in trif luoroacetic acid {125 mL) was heated at 70 '^C 
for 2 h, then at room temperature for 24 h. The solvent was 
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removed in vacuo; then the residue was directly appli d to a 
silica gel columnn. Elution with dichloromethane*2 M ammonia 
in methanol (9:1) afforded 3.B g (84%) of the title compound 
as a yellow solid. 
5 1h-NMR 

mp 230 - 233 «C 

FD-MS, m/e 363.3 (m) 

Analysis for C18H20CIFN4O -1.28^2012: 

Calcd: C, 49.11; H. 4,82; N. 11.88; 
10 Found: C, 49.30? 4,49; N, 11.49. 

BKanple 60 

Preparation of 5-Chloro*N-(5-chloropyridin-2*yl)-2- 
(piperidixi«4 *yl3nethylamino) be&zaaiide • 




A. 2- (l~Boc-piperidin-4-ylmethylamino) -5-chloro-N- 
( 5-chloropyridin-2-yl ) benzamide . 
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To a solution of l-Boc-piperidine-4-carboxaldehyde 
J (3,5 14 iranol) and 2-ainino-5-chloro-N- (5-chloropyridin-2- 

yDbenzamide (3.9 14 mmol) in benzene (250 mL) , a 
I catalytic amount of pyridinium p-toluenesulfonate (0.35 g, . 
5 1.4 nunol) was added, followed by 4A molecular sieves. The 
reaction mixture was heated at reflux for 48 h with 
azeotropic removal of water. The mixture was subsequently 
filtered through a pad of diatomaceous earth, washing well 
with ethyl acetate. The filtrate was concentrated in vacuo 

10 to a residue that was taken up in acetic acid (100 mL) and 
treated with borane-trimethylamine complex (3 g, 42 mmol) . 
The mixture was heated at 70 °C for 24 hr then it was 
diluted with 2 N NaOH and extracted with dichlorome thane. 
The water layer was neutralized with solid sodium 

15 bicarbonate, and further extracted with dichloromethane. 
The combined organic extracts were dried with MgS04, 
filtered, and concentrated in vacuo to a solid residue (8 g, 
>100%) which was identified as the desired product and taken 
on directly to the next step without further purification. 

20 Ih-NMR 

FD-MS, m/e 479.0 (m) . 

B. 5-Chloro-N- (5-chloropyridin-2-yl) -2- (piperidin-4-yl- 
methylamino) benzamide 
25 Using the procedure described in exanqple 47-D, 2-(l- 

Boc-piperidin-4-ylmethylamino) -5-chloro-N- (5•chloropyridin- 
2-yl)be^zamide (8 g, 14 mmol) was converted to 5-chloro-N- 

(5-chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino) - 
benzamide, which was purified via silica gel chromatography. 
30 Elution with 9:1 dichloromethane- 2 N ammonia in methanol 
provided clean material identified as the title compound 

(3.8 g, 72%) . 

mp 91.4 - 93.4 
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FD-MS, m/e 379.1 Im) 

Analysis for C18H20N4OCI2 •0.2MeOH: 

Calcd: C, 56.68; H. 5.44; N, 14.53; 

Found: C, 56.45; H, 5.13; 14.32. 

5 

Eaouqple 61 

Preparation of 5-Chloro-N- (5-f luorppyrldln-2*'yl) -2* [ [1- 
( 4 - j^idinyl ) piper idln-*4 *-ylcarbonyl] amino] benzanide 
hydrochloride • 




A. 5-Chloro-N- (5-f luoropyridin-2-yl) ^2-nitroben2amide 
Using methods substantially equivalent to those 

described in example 34-A, 5-chloro-N- (5-f luoropyridin-2- 
yl) -2-nitrobenzamide (4.27 g, 81%) was prepared from 
15 2'amino-5-f luoropyridine and 5-chloro-2-nitroben2oic acid. 

IS-MS, m/e 296.2 (m+1) 
Analysis for CX2H7N3O3CIF: 

Calcd: C, 48.75; H, 2.39; 14.21; 
20 Found: C, 48.97; H, 2.61; 14.13. 

B. 2-Amino-5-chloro-N- (5-f luorcpyridin"2-yl)ben2amide 
Using methods substantially equivalent to those 

described in example 2-B, 2-amino-5-chloro-N- (5-f luoro- 
25 pyridin-2-yl)ben2amide (1.87 g, 88%) was prepared from 
5-chloro-N- (5-f luoropyridin-2-yl) -2-nitroben2amide. 
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Ih-nmr 

\ IS-MS, m/e 266.0 (m+l) 

C. 5-Chloro-N- {5-f luoropyridin-2-yl) -2- [ [1- 
5 (4-pyridinyl)piperidin-4'ylcarbonyll aminojbenzamide 
Hydrochloride 

Using methods substantially equivalent to those 
described in exairple 1-D, 5*chloro-N- (5-f luoropyridin-2-yl) 
2- [ [1- (4-pyridinyl)piperidin-4--ylcarbonyl]aininolbenzamide 

10 hydrochloride (0.365 g. 40%) was prepared from 2-ainino-5- 
chloro-N- {5-fluoropyridin-2-yl)benzamide and l-(4-pyri- 
dinyl)piperidiii-4-ylcarbonyl chloride. The preparative 
RPHPLC (CIS) purification procedure was elution with a 
linear gradient of 90/10 to 50/50 (0.01% HCl/acetonitrile) 

15 over 180 min. 

IS-MS, m/e 455.2 (m+1) 

Analysis for C23H2iN502ClF'l.lHCl-1.5H20: 

Calcd: C, 53.02; H, 4,86; N, 13,44; CI, 14.29; 
20 Found: C. 53.16; H, 4.47; N, 13.29; Cl, 14.25. 

Escanpla 62 

Preparation of H-(5-chlorppyridin-2-yl)-5-fluoro-2-{l- 
isopropylpiper idi&*4 ^ylaethylasdno ) benzamide . 




wo 00/39118 



PCTAJS99/29Mtf 



" 130 - 

Using the procedure described in example 48, N-(5- 
chloropyridin-2-yl) -5-fluoro-2- (piperidin-4-ylmethylamino)- 
benzamide (0.7 g, 1.9 mmol) was converted to N-(5-chloro- 
pyridin- 2 -y 1 ) - 5 - f luor o - 2 - ( 1 - i sopr opy Ipiper i din- 4 -y Ime thyl - 
5 amino) benzamide, which was purified via silica gel 

chromatography. Elution with dichloromethane-2 M ammonia in 
methanol (9:1) afforded 0.6 g (83%) of the title coznpound as 
a yellow solid. 

10 mp 142-144*'C 

FD-MS, m/e 405.4 (m) 
Analysis for C21H26CIFN4O: 

Calcd: C, 62.29; H, 6.47; N, 13.84; 

Found: 62.03; H, 6*58; N, 13.83. 

15 

Eacaxnple 63 

Preparation of 5-chlcro-N-{5-chloropyridin-2-yl)-2-<l- 
isopropy Ipiper idin-* 4 -ylme thylamino ) bensaioide • 




20 Using the procedure described in example 48, 5-chloro- 

N- (5-chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino) - 
benzamide (0,626 g, 1.7 mmol) was converted to 5-chloro-N- 
(5-chloropyridin-2-yl) -2- (l-isopropylpiperidin-4-yl- 
methylamino) benzamide. The crude reaction mixture was 

25 filtered through a pad of diatomaceous earth and 

concentrated in vacuo. The residue was diluted with 
methanol and applied to an SCX column, washed with methanol 
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and eluted with 2 N aiwnonia in methanol. The eluted 
J fractions were combined and concentrated in vacuo to provide 

a crude residue, which was further purified via silica gel 
t chromatography. Elution with ethyl acetate, then ethyl 
5 acetate«2 N ammonia in methanol (95:5), then 

dichloromethane-2 N ammonia in methanol (90:10) provided the 

title compound (0.375 g, 54%) as a solid material. 

1h-NMR 

FD-MS, m/e 421.0 (m) 
10 Analysis for C2lH26N4OCl2-0.4CH3OH: 

Calcd: C, 59.20; H, 6.41; N, 12.90; 
Found: C, 58.91; H, 6.12; N, 12.75. 



SKa]nK>le 64 

15 Prep€uration of N-^(5-Chloropyridin-2-yl)-*2«[[l-(2^]iiethyl- 
cyclopentyl )pyrrolidi&--3**yloxycarbonyl } amino] benzanide 
Hydrochloride • 




Using a similar procedure to that described in Example 
20 N- (5-chloropyridin-2-yl)-2-[ (pyrrolidin~3-yloxy- 

carbonyl) amino Jbenzamide trif luoroacetate (100 mg, 0.211 
mmol), 2'methylcyclopentanone (0.112 mL, 1.05 mmol) , and 
sodium cyanoborohydride (53 mg, 0.84 mmol) yielded, after 
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treatment with HCl, 80 mg (80%) of the title compound as the 
hydrochloride salt. 

1h-nmr 

IS-MS, m/e 443 (m+l) 



Preparation of N-(5-Chloropyridiii-2-yl)-2-[Il-(2-iiiothyl- 
cyclob63cyl ) pyrrol idla- 3 -yloxycarbonyl I amino] benzanlde 
Hydrochloride • 



Using a similar procedure to that described in Example 
9-C, N- (5-chloropyridin"-2-yl) -2- [ {pyrrolidin-3-yloxy- 
carbonyl) amino Jbenzamide trifluoroacetate (100 mg, 0.211 
mmol), 2-methylcyclohexanone (0.12 mL, 1.05 mmol), and 
sodium cyanoborohydride (53 mg, 0.84 mmol) yielded, after 
treatment with HCl, 82 mg (80%) of the title compound as the 
hydrochloride salt. 

1h-nmr 

IS-MS, m/e 443 (m+1) . 

Example 66 

Preparation of 2- (1- (3-carboKypyridin-4-yl)piperidin-4-yl- 
nethylamino] -N- (5-chloropyridin-2-yl)benza]nid6« 



BxaiBpld 65 
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Using a similar procedure to that described in Example 
52, N- {5-chloropyridin-2-yl)-2-(piperidin-4-ylmethylainino)- 
benzamide (100 mg, 0.29 mmol), 4-chloronicotinic acid (91 
5 mg, 0.58 mmol), triethylamine (59 mg, 0.58 mmol) , and 
ethanol (5 mL) yielded, after RPHPLC purification, 45 mg 
(33%) of the title coiT?)ound as a trif luoroacetate salt. 
IH'NMR, IR 
IS-MS, m/e 466 (m+1) 
10 Analysis for C24H24CIN5O3 (1.5 H2O, 1.0 CF3CO2H) : 



Ebcajnple 67 

15 Preparation of N- ( 5-Chloropyridiii-2-yl ) -2- C {piperidin-4-yl- 
methoxycarbonyl) amino] benzamide Trifluoro&cetlc Xcid Salt. 



Calcd: 



C, 51.44; H. 4.65; N, 11.54; 
C, 51.46; H, 4.76; N, 12.02. 



Found: 
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A. (5-Chloropyridin-2-yl) "2- I (1- tert-butoxycarbonyl- 
piperidin-4•ylmethoxyca^bonyl) aminolbenzamid 

Using a similar procedure to that described in Example 
2-amino-N- (5-chloropyridin--2-yl)benzamide (1-50 6.07 
5 mmol) and l-tert-butoxycarbonyl-4-hydroxymethylpiperidine 
(1.96 g, 9.10 mmol) yielded 2-00 g (67%) of the title 
compound . 
1h-NMR 

IS'MS, m/e 4B9 (m+1) 
10 Analysis for C24H29N4O5CI: 

Calcd: C. 58.95; H, 5.98; N, 11.46? 
Found: C, 59.23; H, 6,09; N, 11.70. 



B. N- ( 5-Chloropyridin-2-yl ) -2- ( (piperidin-4-ylmethoxy- 
15 carbonyDaminoIbenzamide Trifluoroacetic Acid Salt 

Using a similar procedure to that described in Example 
9-B, N- (5-chloropyridin-2-yl) -2- [ (1- tert-butoxycarbonyl- 
piperidin-4-ylmethoxycarbonyl)alnino]ben2amide (300 mg, 0.615 
mmol) yielded 308 mg (99%) of the title compound as a 
20 trifluoroacetate salt. 

1h-nmr 

IS-MS. m/e 389 (m+1) 
Analysis for C21H22N4O5CIF3: 

Calcd: C, 50.16; H, 4.41; N, 11.14; 
25 Found: C, 50.39; H, 4.40; 11.24. 



Example 68 

Preparation o£ N-(5*Chloropyridin-2-yl)*2*r (piperidin-A-yl* 
oxycarbonyl) amino] benzandde Trifluoroacetic Acid Salt. 
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A. N- (5-Chloropyriciin-2-yl) '2- f (1- tert-butoxycarbonyl- 
piper idin- 4 -y 1 oxycarbony 1 ) amino ] benzamide 

5 Using a similar procedure to that described in Example 

4-B, 2-amino-N- (5-chloropyridin-2-yl)benzamide (1.50 g, 6.07 
iranol) and l-tert-butoxycarbonyl-4-hydroxypiperidine (1.83 g, 
9.10 mmol) yielded 2.20 g (76%) of the title compound. 

10 IS-MS, m/e 475 (m+1) 

B. N- (5-Chloropyridin-2-yl} -2- [ (piperidin-4-yloxy- 
carbonyl) amino] benzamide Trif luoroacetic Acid Salt 

Using a similar procedure to that described in Exanple 
15 9-B, N- (5-chloropyridin-2-yl) -2- [ (1- tert-butoxycarbonyl- 
piperidin-4-yloxycarbonyl)aminoJb€n2amide (1.90 g, 4.00 
mmol) yielded 1.95 g (99%) of the titled compound as a 
trif luoroacetate salt. 

20 IS-MS, m/e 375 (m+l) 

Analysis for C2oH20''4'^5d^3 • 

Calcd: C, 49.14; H, 4.12; N, 11.46; 
Pound: C, 49.21; H. 4.02; N, 11.57. 
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Exangpl 69 



Preparation of 5-Chloro-H- ( 5-chloropyridin-2»yl ) -2- ( 11- 

( t etrabydropyran-- 4 »y 1 ) piper idin-4 -ylcarbonyl ] axnlno ] benzanlde 

sydrochlor Ide • 



Using methods substantially equivalent to those 
described in example 21, 5-chloro-N- (5-chloropyridin-2-yl) - 
2-1 [1- (tetrahydropyran-4-yl>piperidin-4-ylcarbonyl}ainino]- 
benzamide hydrochloride (0.25 g, 56%) was prepared from 

10 5-chloro-N- (5-chloropyridin-2'yl) -2- I (piper idin-4 -yl - 

carbonyl) amino] benzamide trif luoroacetate and tetrahydro-4H- 
pyran-4-one. The preparative RPHPLC (C18) purification 
procedure was elution with a linear gradient of 90/10 to 
50/50 (0.01% HCl/acetonitrile) over 180 min. 

15 Ih-NMR 

IS-MS, m/e 477.2 (m-fl) 

Analysis for C23H26N4O3CI2 • 0 • 8HC1 • 0 , 7H2O: 



5 




Calcd: 



Pound : 



C, 53.21; H, 5.47; N, 10.79; Cl, 19.12; 
C, 53.24; 5.14; N, 10.96; CI. 19.02. 



20 



Exanple 70 



preparation of 5-Chloro-N-(5-cliloropyridin-2-yl)-2- 
[ (l-cyclobexylpiperidin*4-ylcarbonyl) aminojbenzaiiiide 
Hydrochloride • 
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CI 



CIH 



By methods substantially equivalent to those described 
in example 27 , 5-chloro-N- (5-chloropyridin-2-yl) -2- 
I (l-cyclohexylpiperidin-4-ylcarbonyl) atninolbenzamide 
5 hydrochloride (0.127 g, 29%) was prepared from S-chloro-N- 
(5-chloropyridin-2-yl) -2- [ (piperidin-4-ylcarbonyl ) amino] 
benzamide trifluoroacetate and cyclohexanone . The 
preparative RPHPLC (C18) purification procedure was elution 
with a linear gradient of 90/10 to 50/50 (0-01% HCl/aceto- 
10 nitrile) over 180 min. 

IS-MS, m/e 475.1 (m+1) 

Analysis for C24H28N4O2C12-1-2HC1-0.8H2O: 



ExaBS)le 71 

Preparation of N- ( 5-Chloropyridin-2 -yl ) -2- 1 ( 1- isppros^yl- 
piperidin"*4-yloacycarbonyl ) amino] benzamide Hydrochloride • 



15 



Calcd: 



Found : 



C, 54.02; H, 5.82; N, 10,50; CI, 21.26; 
C, 54.26; H, 5.56; 10,58; CI, 21.22. 
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Using a similar procedure to that described in Example 
9-C, N- (5-chloropyridin-2-yl) -2- [ lpiperidin-4-yloxy- 
carbonyl) amino] benzamide (100 mg. 0.205 mmol), acetone 
(0.075 mL) , and sodium cyanoborohydride (51 mg, 0.82 mmol) 
yielded, after treatment with HCl, 63 mg (67%) of the title 
compound as a hydrochloride salt. 

IS-MS, m/e 417 (m+1) 

ExaiBple 72 

Preparation of N-(5-Chloropyridin-2-yl)-2- I(l-cyclohexyl- 
piperldin-4 -yloxycarbonyl ) anino] benzamide Hydrochloride • 



Using a similar procedure to that described in Example 
9-C, N- (5'Chloropyridin-2-yl) -2- ( (piperidin-4-yloxy- 
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carbonyl) amino] benzamide (100 mg, 0.205 mmol) , cyclohexanone 
2 (0.106 xnL, 1.02 mrnol), and sodium cyanoborohydride (51 ing» 

0.82 mmol) yielded, after treatment with HCl, 33 mg (33%) of 
' the title coirpound as a hydrochloride salt. 
5 1h-NMR 

IS-MS, m/e 457 (m+1) 

Exaavle 73 

preparation of N- ( S-Chloropyrldin-2-yl) -2-1 ( l^cyclopentyl- 
10 piperldin-4 -yloxycarbonyl ) amino] benzamide Bydrochlorlde • 

CI 



Using a similar procedure to that described in Example 
9-C, N- (5-chloropyridin-2-yl) -2- [ (piperidin-4-yloxy- 
carbonyl) amino J benzamide (100 mg, 0.205 mmol), 
15 cyclopentanone 10.091 inL, 1.02 mmol), and sodium 

cyanoborohydride (51 mg, 0.82 mmol) yielded, after treatment 
with HCl, 60 mg (60%) of the title compound as a 
hydrochloride salt. 

20 IS-MS, m/e 443 (m+1) 

Bscanple 74 

Pr paratlon of N- (S-Chloropyridia*2*yl)-2- 1 (l-isoprppyl- 
piperidin-4-yl»ethoxycarbonyl)amixio] benzamide Ey6ro hloride. 
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10 



15 



Using a similar procedure to that described in Example 
9-C, N- (5-chloropyridin-2-yl) -2- 1 (piperidin-4-ylmethoxy- 
carbonyl) amino Jbenzamide {100 ing« 0.199 mmol) , acetone 
(0.075 mL) , and sodium cyanoborohydrxde {50 mg, 0.80 mmol) 
yielded, after treatment with HCl, 25 mg of the title 
coinpound as a hydrochloride salt. 

IS-MS, m/e 431 (m+1) 

. £xai0ple 75 

Preparation of 2*(l-(2-Carboxypyridin-4*yl)piperidix&->4-yl- ^^.^^^ 
mathylamino] *-N- (5~chloropyridin^2*yl)benzamide« 



Using a similar procedure to that described in Example 
52 . N- {5-chlorcpyridin-2-yl) -2- (piperidin-4-ylmethylamino) - 
benzamide (150 mg. 0.43 mmol), 4-chloropicolinxc acid 
(95 mg, 0.60 mmol}« triethylamin (87 mg, 0.86 mmol), and 
ethanol (2 mL) yielded 50 mg (25%) of the title compoiind. 
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IS-MS, m/e 466 (m+1) 

Analysis for C24H24CIN5O3 <1.5 H2O) : 

Calcd: C, 58.47; H,'5.52; N, 14.21; 

Found: C, 58,37; H, 5.08; N, 13.96, 

5 

Bxaiqple 76 

Preparation of N- (5-Chloropyridln-2-yl)-2-(l-i80propjrl 
plperldln-4 -ylinethoxy } banzaaide Bydroehlorida • 




10 A. N- (5'Chloropyridin-2-yl)-2- (1-tert-butoxycarbonyl- 
piperidin-4-ylinethoxy)benzamide 

A solution of N- (5-chloropyridin-2-yl)-2•hydroxy- 
ben2aInide (200 mg, 0.806 xnmol), 1-tert-butoxycarbonyl- 
piperidine- 4 -methanol (191 mg, 0.887 mmol), and 

15 triphenylphosphine (232 mg, 0.887 mmol) in THF was treated 
dropwise with a THF solution of diethyl diazodicarboxylate 
(DEAD) (0-14 mL, 0.887 mmol in 1 mL of THF). After 16 h, the 
mixture was treated with an additional equivalent of 
triphenylphosphine and DEAD. After 2 h, the mixture was 

20 concentrated, diluted with methylene chloride, and filtered. 
The solid collected was the desired product (128 mg, 36%). 
The filtrate was purified by column chromatography (Si02; 
4:1 hexanes:£tOAc} providing an additional 142 mg (40%) of 
the title compound. 

25 1h-NMR 

IS-MS, m/e 446 (m-i^l) 
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Analysis for C23H28CIN3O4: 

Calcd: C, 61.95; H, 6.33; N, 9.42; 

Found: C, 61,67; H. 6.63; N, 9.33. 

5 B. N- <5-Chloropyridin-2-yl) -2- (piperidin-4- 
ylmethoxy ) benzamide 

Using a similar procedure to that described in Exanple 
9-B, N- (5-chloropyridin-2-yl) -2- (l^tert-butoxycarbonyl- 
piperidin-4-ylInethoxy)benzaInide (240 mg, 0.539 znmol) yielded 
10 350 mg of the title compound as a trif luoroacetate salt 
which was used without further purification. 

C. N- (5-Chloropyridin-2-yl) -2- (l-isoprcpylpiperidin-4-yl* 

methoxy) benzamide 
15 Using a similar procedure to that described in Example 

9-C, N- (5-chloropyridin-2-yl) -2- (piper idin-4 -ylmethoxy) - 

benzamide (100 mg, 0.218 mmol) yielded, after treatment with 

HCl. 64 mg (70%) of the title compound as a hydrochloride 

salt. 
20 Ih-NMR 

IS-MS, m/e 388 (m+1) 

Sxaqple 77 

preparat lozi of N- ( 5 -Cblorppyridin^2 -yl ) *5 - (snethylsulfooyl " 
25 ani&o) -2- [1^ (4-pyridi9yl)piperldin-4^yliii6ttaylaidjio] benzamide 
Diliydrocbloride • 
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A. Methyl 2-Fluoro-5-nitroben2oate 

A solution of 2-f luoro-S-nitrobenzoic acid (200 mg, 
1.08 mmol) in 0.7 M HCl in methanol was stirred for 5 h. 
The laixture was concentrated yielding 210 mg (99%) of the 
title compound; which was used without further purification. 



10 B. 1- (4-Pyridyl)piperidine-4-methylamine 

A solution of 1-^ (4 -pyridinyDpiperidine- 4 -methanol 
(5.87 g, 30^6 mmol), phthalimide (4.59 g, 31.2 mmol), and 
triphenylphosphine (8.10 g, 30.9 mmol) in 125 mL of THF at - 
5 was treated with a solution of diethyl azodicarboxylate 

15 (5,38 g, 30.9 mmol) in THF (40 mL) . After 16 h, the mixture 
was poured into EtOAc and 1 N HCl. The aqueous layer was 
washed with EtOAc (2x) , pH adjusted to 12 by addition of 5 N 
NaOH, and washed with EtOAc(3x). The coxhbined organic 
extracts were dried (K2CO3) and concentrated yielding 8.45 g 

20 (86%) of crude phthalimide. The crude material (5.47 g, 

17.0 mmol) was then treated with hydrazine hydrate (3-5 mL, 
60.0 mmol) in EtOH (50 mL) . The mixture was heated at 75 
for 5 h, cooled, diluted with CH2CI2 (100 mL), and cooled to 
0 ^C. The solid was removed by filtration and the filtrat 

25 was concentrated yielding 3.32 g of th title conpound which 
was used without further purification. 
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1h-nmr, ir 

FD-MS, m/e 191 (m) 

C. Methyl 5-Nitro-2- [1- (4-pyridyl)piperidin-4-ylinethyl- 
5 amino] benzoate 

A solution of 1- (4-pyridyl)piperidine-4-inethylamine 
(1.13 g, 5.92 mmol) and potassium carbonate {816 mg, 
5.92 mmol) in dimethyl sulfoxide (12 mL) was treated with 
methyl 2-f luoro-S-nitrobenzoate (1.18 g, 5.92 mmol). After 

10 17 h, the mixture was cooled, diluted with EtOAc, and 

filtered. The filtrate was concentrated and partitioned 
between EtOAc and 10% HCl . The aqueous layer was washed 
with EtOAc (Ix), pH adjusted (>10) by addition of NaOHi and 
washed with EtOAC {3x) . The combined extracts were washed 

15 with H2O (5x) , brine, dried (sodium sulfate), and 
concentrated. The residue was purified by column 
chromatography (Si02, 1 to 3% [2 N NH3 in MeOH] : chloroform) 
yielding 920 mg (42%) of the title compound. 

1h-nmr 

20 IS-MS, m/e 381 (m+l) 

D . 5-Amino-N- ( 5-chloropyridin-2-yl ) -2- [1- (4-pyridinyl ) - 
piperidin-4-ylmethylamino]ben2amide 

A solution of methyl 5-nitro-2- (1- (4-pyridinyl) - 
25 piperidin- 4 -ylmethylamino) benzoate (400 mg, 1.08 mmol) was 
treated with the magnesi\ui\ salt of 2-amino-5-chloropyridine 
[freshly prepared by the addition of methyl magnesium 
bromide (2.16 mmol) to a solution of 2-amino-5-chloro- 
pyridine (2.16 mmol) in THF (11 mL) ] and the mixture was 
30 heated at refliix. After 3 h, the mixture was cooled, 

sonicated, and the resulting solid (645 mg) collected by 
filtration. Using a similar procedure to that described in 
Exanqple 2-B, the csrude material was reduced to yield 370 mg 
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of the titled coinpound; which was used without further 
\ purification. 

ih-nmr 

I 

5 E. N- (5-Chloropyridin*2-yl) -5- (methylsulfonylamino) -2- 
[1- (4'-pyridinyl )piperidin-4-ylniethylaniino]ben2ainide 
Dihydrochloride 

A solution of 5-amino~N- (5-chloropyridin-2-yl) -2- II- 
( 4-pyridinyl ) piperidin-4-ylmethylamino] benzamide (90 mg . 

10 0.21 mmoDand diisopropyl ethylamine (0.036 mL) in methylene 
chloride (2 mL) was treated with methanesulfonyl chloride 
(0.016 mL/ 0.21 mmol) . After 0.25 h, the mixture was 
concentrated and the residue partitioned between EtOAc and 
water. The aqueous layer was treated with 1 N NaOH and the 

15 resulting solid collected by filtration. The material was 
further purified by RPHPLC yielding the title coitpound as a 
hydrochloride salt. 

1h-nmr 

IS-MS, m/e 515 (m+1) 
20 Analysis for C24H3oN603SCl4-0.5H20: 

Calcd: C, 45.52; H, 4.93; N, 13.27; 
Found: 45.65; H, 4.92; N. 13.36. 

Exaiqple 78 

25 Preparation of N- (5-Chloropyridln-2*yl)-2- [l-(cylapropyl- 
nethyl ) plperldin-4 -ylme tl^lamino] ben2aflvide • 
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A 

To a small sample of N-(5-chloropyridin-2-yl)-2- 
(piperidin-4-ylm€thylamino)benzamide (0.034 g, 0.1 irenol) 
weighed out in a 1 mL sealable vial, dichloroethane was 
5 added (300 jiL) , followed by excess of cyclopropane- 

carboxaldehyde (20 yOj, >0-15 mmol) and sodium triacetoxy- 
borohydride (200 jaL of a 1.5 M solution in N-methyl- 
pyrrol idinone) . The vial was capped and placed in a shaker 
at 70 °C overnight. After an additional 24 h at room 

10 temperature, methanol was added (400 fiLl and the vial was 
shaken for a few minutes. The reaction mixture was then 
applied to a 2 g SCX column, washed with methanol (30 mL) 
and gravity-eluted with 1 N ammonia in methanol (20 mL) • 
The yellow fractions were combined and concentrated in vacuo 

15 to a dry residue (0.040 g, >100%) , which was identified as 
the title compound by LC-MS (Method A) . 
LC-MS: 95% pure, Rt = 2.859 min, m/e 399.2 (m) . 



20 



ExajQple 79 

Preparation of H- ( 5-Chloropyridin-2-yl ) -2- [1- (pyridla*4-yl- 
methyl) pip ridin*-4-ylaiethylamino]beazamid . 
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N- (5-Chloropyridin-2-yl) -2- (piperidin-4-ylinethylajnino) - 
benzamide (0.034 g, 0.1 mmol) was converted to the title 
compound (0»050 g, >100%) using the procedure described in 
5 exainple 78. The product was obtained as an oily residue 
which was further purified on silica gel. Elution with 
ethyl acetate-methanol (9:1) followed by trituration with 
acetonitrile afforded a solid which was identified by LC-MS 
(Method A) . 

10 LC-MS: 80% pure, Rt = 1.509 min, m/e 436.1 (m) . 



Exa»(ple 80 

Preparation of N-(5-ciaoropyridin-2-yl)-5-fluoro-2-[l- 
( 4 -pyr idinyl ) piperidin- 4 -ylmtl^lamlnc ] benzaznide • 




Using a similar procedure to that described in Exainple 
52, N- {5-chloropyridin*2-yl) -5-f luoro-2- (piperidin-4- 
ylmethyDaminobenzamide (343 mg, 0.95 mmol), 4-chloro- 
pyridine hydrochloride (709 mg* 4.73 mmol), triethylaitdne 
20 (479 ing, 4.73 mmol), and ethanol (3 mL) yielded 100 mg (24%) 
of the title compound. 
1h-NMR, IR 
IS-MS, m/e 440 (m-^1) 
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Analysis for C23H23CIFN5O (EtOH) : 

Calcd: C, 61.79; H, 6.01; N, 14.41; 
Found: C, 61.93; H. 5.56; N, 14.68. 

5 Exaiqple 81 

Preparation of N-(5-Chloropyridin-2-yl)-2-(l-propyl- 
piperidin-4-yl2iiethylaiitino)benzamide* 




N- (5-Chloropyridin-2-yl) -2- |piperidin-4-ylniethylamino)- 
10 benzamide (0.114 g, 0.33 mmol) was converted to the title 
compound (0.084 g, 66%) using the procedure described in 
example 78. The product was obtained as an oily residue 
which was further purified on silica gel. Elution with 
ethyl acetate-2 N ammonia in methanol (95:5) followed by 
15 trituration with diethyl ether afforded a solid which was 
identified by LC-MS (Method A). 
LC-MS: 82% pure, Rt = 2.682 min, m/e 387.2 (m) . 

Exadple 82 

20 Preparation of M-(5-Chloropyridln«2*yl)-2-[l*(2,2*di]Dethyl- 
propyl ) piper idin*4 -ylmethylamino] benzamide • 
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N- (5-Chloropyridin-2-yl) -2- (piperidin-4-ylinethylaniino) 
benzamide (0.114 g, 0.33 inmol) was converted to the title 
compound (0.060 g, 44%) using the procedure described in 
5 example 78. The product was obtained as an oily residue 
which was further purified on silica gel. Elution with 
ethyl acetate-2 N ammonia in methanol (95:5) followed by 
trituration with diethyl ether afforded a solid which was 
identified by LC-MS (Method A) . 
10 LC-MS: 92% pure, Rt = 3.626 min, m/e 415.1 (m) . 

Example 83 

Preparation of 5-Chloro-N-(5-chlorcpyridin-2*yl}-2*[l* 
( 4-pyridinyl )piperidin-4*yliiietbylAi&iao]beBzamide. 



Using a similar procedure to that described in Example 
52, 5-chloro-N- (5-chloropyridin-2-yl) -2- (piperidin-4-yl- 
methyl ) aminobenzamide (400 mg, 1.05 mmol), 4-chloropyridine 
hydrochloride (791 mg, 5.27 mmol), triethylamine (533 mg, 
20 5.27 romol), and ethanol (3 mL) yielded 70 mg (15%) of the 
title compound. 
1h-NMR, IR 



15 




wo 00/391 18 



PCTA;S99y39946 



. 150 - 

IS-MS, m/e 456 (in+l) 

Analysis for C23H23CI2N5O 0.5 H2O: 

Calcd: C. 59.36; H, 5.20; 15.05; 

Foxind: C, 59.84; H, 5.14; N. 14.82. 

5 

Bxaiople 84 

preparation of 5-Chloro-N*(5-fluoropyridin-2-yl)-2- ' 
[ (l-i8oproxvlpipe3:idin-4-ylcarbonyl)a]iilno)benzaiBldd 
Hydrochloride • 



F 




A. 2- [ {l"Boc-piperidin-4-ylcarboiiyl)aininol -5-chloro-N- 
( 5- f luoropyridin-2-yl ) benzamide 

Using methods substantially equivalent to those 
described in example 25-D, 2- t (l-Boc-piperidin-4-yl- 
15 carbonyl) amino] -S-chloro-N- (5-fluoropyridin-2-yl) benzamide 
(0.91 g, 79%) was prepared from 2-amino-5-chloro-N- 
( 5- fluoropyridin-2-yl) benzamide and l-Boc-piperidin-4-yl- 
carbonyl chloride. 

20 IS-MS, m/e 477.2 (m+1) 

Analysis for C23H26N4O4CIF: 

Calcd: C, 57.92; H, 5-49; N, 11.75; 
Found: C, 58.04; H, 5.61; N, 11.51. 
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B. 5-Chloro-N- (5-f luoropyridin-2-yl) -2- 1 {piperidin-4- 
l ylcarbonyl) amino Ibenzamide trif luoroacetate 

Using methods substantially equivalent to those 
' described in example 9-8, 5-chloro-N- (5-fluoropyridin-2-yl) - 
5 2-[ (piperidin-4-ylcarbonyl) amino) benzamide trif luoroacetate 
(0.805 g, 93%) was prepared from 2- [ {l-Boc-piperidin•4-yl- 
carbonyl ) amino] -5-chloro*N- { 5-f luoropyridin-2-yl ) benzamide . 

IS-MS, m/e 377 • 3 (m+1) 

10 

C . 5 -Chloro-N- { 5 - f luoropyr i din- 2 -y 1 ) - 2 - [ ( 1 - i sopropy 1 - 
piperidin-4-ylcarbonyl ) amino) benzamide Hydrochloride 

Using methods substantially equivalent to those 
described in example 27, 5-chloro-N- (5-f luoropyridin-2-yl) - 

15 2- I (l-isopropylpiperidin-4'ylcarbonyl) amino] benzamide 

hydrochloride (0.167 g, 60%) was prepared from 5-chloro-N- 
{5-f luoropyridin-2-yl) -2- 1 (piperidin-4-ylcarbonyl) amino] - 
benzamide trif luoroacetate. The preparative RPHPLC (C18) 
purification procedure was elution with a linear gradient of 

20 90/10 to 55/45 (0.01% HCl/acetonitrile) over 180 min. 

IS-MS, m/e 419.2 (m+1) 

Analysis for C2iH24N4O2ClP'1.0HCl-0.8H2O: 

Calcd: C, 53.69; H, 5.71; N, 11.93; Cl, 15.09; 
25 Found: C, 53.52; H, 5.39? N, 11.84; Cl. 15.20- 



Bxasple 65 

Preparation of N-(5-Chloropyrldln-2-yl)-2-[l-(2-jaethyl-' 
pyr Idln- 4 ^yl ) piper idin-4 -y Inetlvlamino] benzamide • 
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To a solution of {5~chloropyridin-2-yl) -2- (piperidin- 
4-ylmethylamino)benzamide (0,130 g, 0.38 mmol) in ethanol 
(10 mL) was added 4-chloro-2-picoline (0.1 mL) . The 
5 reaction mixture was heated in a sealed tube for 24 hours - 
The reaction mixture was concentrated and the residue was 
purified by RPHPLC, The pure product containing fractions 
were combined and lyophilized to give 155 mg (66%) of a tan 
powder . 
10 Ih-nmr 

FD-MS, m/e 436.3 (m+1) 

Analysis for C24H26CIN5O-4HCI •2H2O: 

Calcd; C, 46.66 ; H,5.55 ; N, 11.34; 

Found: C, 47.02 ; H.5.32 ; N, 11.26. 



Exainple 86 

preparation of 2-[l- (2-Carbo»ypyridin-4-yl)piperidin*-4*yl* 
nethylamlno] *S-chlcro*N- (5*chloropyridin-2*yl)benzai&ide. 
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Using a similar procedure to that described in Exaznple 
52, 5-chloro-N- {5-chloropyridin-2-yl) -2- (piperidin-4-yl- 
methyl ) aminobenzamide (166 mg, 0.44 iranol), 4-chloropicolinic 
5 acid (103 mg, 0.66 mmol), triethylamine (89 mg, 0.88 mmol) , 
and ethanol (3 mL) yielded 180 mg (82%) of the title 
compound . 

IS-MS, m/e 500 (m+l) 
10 Analysis for C24H23CI2N5O3 • 3 . 0 H2O: 

Calcd: C, 51.99; 5.27; N, 12.63; 
Found: C, 51.77; H, 4.94; N, 12.98. 



Bxaiqple 87 

15 Preparation of K-{5-Chloropyridin-2-yl)-2- [(l-isopropyl- 
pyrrolidin-S -ylandnocarbonyl ) amino] benzamide Hydrochloride • 
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A. 2 - [ (l-tert-Butoxycarbonylpyrrolidin-3-ylaininocarbonyl) - 
amino] -N- (5-chloropyridin-2-yl)benzainide 

A solution of 3--amino-l-tert-butoxycarbonylpyrrolidine 
(200 mg. 1.08 mmol; prepared from l-tert-butoxycarbonyl-3- 
5 hydroxy-pyrrolidine using a similar procedure to that 

described in Exanple 77-B) and triethylamine (0,38 mL) in 
methylene chloride (3.5 mL) was added dropwise to a solution 
of triphosgene (120 mg, 0.403 mmol) in methylene chloride 
(2 mL) . After complete addition^ a solution of 2-amino-N* 

10 (5-chloropyridin-2-yl)ben2amide (242 mg, 0.983 mmol) and 
triethylamine (0.38 mL) in methylene chloride (3.5 mL) was 
added in one portion. After 16 h, the mixture was treated 
with an additional equivalent of the isocyanate. After 1 h, 
the mixture was concentrated and the residue was partitioned 

15 between EtOAc and water. The organic layer was washed with 
0.5 N HCl (2x) , satd sodium bicarbonate (Ix), water, brine, 
dried with sodium sulfate, and concentrated. The residue 
was purified by column chromatography (Si02: 40 to 50% EtOAc 
in hexanes) affording 160 mg (35%) of the title coxnpound. 

20 Ih-NMR 

IS-MS, m/e 460 (m+1) 
Analysis for C22H26CI4N5O4: 

Calcd; C, 57,45; H, 5.70; N, 15.23; 
Found: C, 57.27; H, 5.79; N, 15.06. 

25 

B. N- (5-Chloropyridin-2-yl)~2-[ (pyrrolidin-3-ylamino- 
carbonyl ) amino] benzamide Trif luoroacetate 

Using a similar procedure to that described in Example 
9-B, 2- [ (1- tert-butoxycarbonylpyrrolidin-3-ylaminocarbonyl) - 
30 amino! -N- (5- chloropyridin-2-yl) benzamide (100 mg , 0.218 
mmol) yielded the titled compound as a trif luoroacetate 
salt, which was used without further purification. 

IS-MS, m/e 360 (m^l) 



wo 00/391 18 



PCTAJS99/2994C 



- 155 - 



I C. N- (5-Chloropyridin-2-yl)-2- [ (l-isopropylpyrrolidin-3- 
ylaminocarbonyl ) amino 1 benzainide Hydrochloride 



Using a similar procedure to that described in Example 



5 9-C, N- (5"Chloropyridin-2-yl) -2* ( (pyrrolidin-3 -ylamino- 
carbonyl) amino Ibenzamide trifluoroacetate (100 mg, 0.211 
mmol) yielded, after purification of the mixture by coliunn 
chromatography (3% [2 N NH3 in methanol] : chloroform) and 
treatment with HCl, 65 mg of the title compound as a 
10 hydrochloride salt. 
1h-NMR 

IS-MS, m/e 402 <m+l) 

Example 88 

15 Preparation of 2- 1 (^-Asii&ocyclohexylcarbotiyDaiainol-^S- 
chloro-N- ( 5-chloropyridin^2 -yl ) benzainide • 




NH2 



A. 



4- (tert-Butoxycarbonylamino)cyclohexanecarboxylic Acid 
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To a suspension of of 4-aminocyclohexanecarboxylic acid 
(9.3 g, 65 mmol) , potassium carbonate (9.88 g, 71.5 incnol) , 
di-t-butyl dicarbonate (15.6 g, 71.5 inmol) and acetone 
5 (500 ml) was added water (100 mL) . The reaction was stirred 
for 16 hours and the organic solvent was removed in vacuo. 
A solution of 3:1 hexane: ether (B mL) was added to the 
reaction mixture and then the mixture was acidified with 
saturated citric acid. The solid was filtered with water 
10 and 3:1 hexane: ether washes. The product was air dried and 
vacuum dried to give the title compound as a white solid 
(14.7 g, 93%) . 

1h-NMR(300 MHz, CDCI3) : 4.57 (br s, 0.7 H) , 4^38 (br s, 
0.3 H), 3.61 (br s, 0.7 H) , 3.20 (br s, 0.3 H) , 2.52 (br s, 
15 1 H), 2.00-2.16 (m, 1 H) , 1.42 (s, 9 H) , 1.00r2.00 (m, 7 H) . 
IS-KS, m/e: 244.2 (m+1) . 

B . 2- [ [4- ( tert-Butoxycarbonylamino) cyclohexylcarbonyl J - 
amino] -5-chloro-N- (5-chloropyridin-2-yl)benzamide. 
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Using a procedure similar to that described in 
example 34-A, 2- [[A- (tert-butoxycarbonylamino) cyclohexyl- 
carbonyl) amino] -5-chloro-N- {5-chloropyridin-2-yl)benzamide 
5 (2.91 g, 52%) was prepared from 2-amino-N- (5-methylpyridin- 
2-yl)benzamide and 4- (tert-butoxycarbonylamino) cyclohexane- 
carboxylic acid. 

1h-NMR{400 MHz, DMSO-dg) : 5 11.10(s, IH) ; 10.24(s, IH) ; 

8.41(d, J=2.0 Hz, IH); 8.10(d, J=9.2 Hz, IH) ; 8.01(d, J:=9.2 
10 Hz, IH); 7.93(dd, J=2,4, 9.2 Hz, IH) ; 7.78(d, J=2.4 Hz, IH) ; 

7.55(dd, J=2.4, 8.8 Hz, IH) ; 6.69(m, IH) ; 3.36(m, IH) ; 

2.37 (m, IH); 1.79-1.45(m, 8H) ; 1.33(s, 9H) . 

MS-FIA m/e: 507,2 (m+1) . 

Analysis for C24H28N4O4CI2 • 0 . 35CH2CI2 : 
15 Calcd: C, 54.80; H, 5-34; N, 10.35; 

Found: C, 54.58; H, 5-25; N, 10.57. 

C. 2-1 (4-Aminocyclohexylcarbonyl) amino] -5-chloro-N- (5- 
chloropyridin-2-yl)benzamide 

20 2- [ (4- ( tert-Butoxycarbonylamino) cyclohexylcarbonyl J - 

amino]-5-chloro-N-(5-chloropyridin-2-yl)ben2amide (2.90 g, 
5.71 mmol) was dissolved in TEA (10 mL) . After 5 minutes, 
the reaction was concentrated in vacuo. The residue was 
diluted with methylene chloride and methanol. The organics 

25 were washed with saturated aqueous sodium carbonate (2 x 50 
mL) and water (50 mL) . Th organic layer was dried over 
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sodium sulfate, filtered and concetrated to give the title 
product (1.86 g, 4.56 iranol, 80%) as a white solid. 
1h-NMR{300 MHz. DMS0-d6): 8 8.33(s, IH) ; 8.13|m, 2H) ; 
7.85(s, IH); 7.83 (d, J=9.9 Hz, IH) ; 7.46{d, J=8.4 Hz. IH) ; 
2.91(in. IH); 2.39(m, IH) ; 1.87(m. 2H) ; 1.48 (m, 6H) . 
MS-FIA m/e: 407.3 (m+l) . 
Analysis for C19H20N4O2CI2: 

Calcd: C. 56.03; H, 4.95; N. 13.76; 

Found: C, 55.91; H, 5.05; N, 13.58. 

Example 89 

Preparation o£ 5>Chloro-N- (5-ehloropyridla-2-yl} -2- [4- (K,N- 
dinethy lamlno ) cyclohesiylcarboivlaiBlno] benzatnide . 




Using a procedure similar to example 9-C, 5-chloro-N- 
(5-chloropyridin-2-yl) -2- [4- {N,N-dimethylamino)cyclohexyl- 
carbonylamino]benzamide <121 mg. 38%) was prepared from 
2- [ (4-aminocyclohexylcarbonyl) amino] -5-chloro-N- { 5- 
chloropyridin-2-yl ) benzamide . 

1h-NMR(400 MHz. DMSO-dg) : 5 8.38 (s, IH) ; 8.10{d, J=8.8 Hz. 
IH); 7.96 (m, IH) ; 7.90(m. IH) ; 7.83 Id, J=3.2 Hz, IH) ; 
7. Slid, J=9.2 Hz, IH) ; 3.29(m, IH) ; 2.47(m, IH) ; 1.86-1.38 
(m, 8H); 

MS-FD in/e: 435.1 (m+l); 

Analysis for C21H24N4O2CI2 -0.2012012: 
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Calcd: C, 55.45; H, 5.31; N, 12.20; 
I Found: C, 55.76; H, 5.29; N, 12.01. 

Exanple 90 

5 Preparation of 5-cailoro-N-(5-'Chloropyridin-2-yl)-2- 
[ ( l-cyclopentylpiperidin*4*ylcarbonyl ) asoisojbe&samidd 
hydrochloride • 



10 described in exanple 27, 5-chloro-N- (5-chloropyridin-2-yl) - 
2- [ {l-cyclopentylpiperidin-4-ylcarbonyl)amino]benzainide 
hydrochloride (0.122 g, 25%) was prepared from 5-chloro-N- 
(5-chloropyridin-2-yl) -2- [ {piperidin-4-ylcarbonyl) amino] - 
benzamide trif luoroacetate and cyclopentanone. The 

15 preparative RPHPLC (CIB) purification procedure was elution 
with a linear gradient of 80/20 to 50/50 (0.01% 
HCl/acetonitrile) over 180 min. 

1h-nmr 

IS-MS, m/e 461.3 (m-fl) 
20 Analysis for C23H26N4O2CI2 '1-2HC1 •1.7H20: 




Using methods substantially equivalent to those 



Calcd: 



Found: 



C, 51.56; H, 5.76; N, 10.46; Cl, 21.18; 
C, 51.78; H, 5-82; N, 10.30; Cl, 21.24. 
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Bxanple 91 



Preparation of S-Chloro-N- ( 5*chlorppyridin-2-yl ) -2- 1 fl- 
( 4 ^pyridinylmethyl } piperidin-4«ylcarbotiyl ] amino] bensamida 
Hydrochloride. 



Using methods substantially equivalent to those 
described in exarnple 27, 5-chloro-N- (5-chloropyridin-2-yl) - 
2- I (4-pyridinylmethyl)piperidin-4-ylcarbonyl]ainino] - 
benzajnide hydrochloride 10,21 g, 40%) was prepared from 

10 5-chloro-N- (5-chloropyridin^2-yl)-2-[ (piperidin-4-yl- 

carbonyl) amino] benzamide trif luoroacetate and pyridine-4- 
carboxaldehyde. The preparative RPHPLC (C18) purification 
procedure was elution with a linear gradient of 80/20 to 
50/50 (0.01% HCl/acetonitrile) over 180 rain. 

15 1h-NMR 

IS-MS, m/e 484.4 (m^-l) 

Analysis for C24H23N5O2CI2 '2 . 6HC1 • 1 , 6H2O: 




5 



Cf 



Calcd: 



C, 47.41; H, 4-77; N, 11.52; Cl, 26.82; 
C, 47.40? H. 4.41; N. 11.16; Cl, 26.89. 



Found: 



20 



Exasqple 92 



preparation of 5-Cliloro-N- (5-'Chloropyridin^2--yl) -2- £ [1- 
( 4 * thiany 1 ) piperidin-4 »ylcarbonyl ] amino ] benzamide 
Hydrocliloride • 
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Using methods substantially equivalent to those 
described in example 21, 5-chloro-N- (5-chloropyridin-2-yl)- 
2- C [1- (4-thianyl)piperidin-4-ylcarbonylJamino]ben2amide 
5 hydrochloride (0.080 g, 15%) was prepared from 5-chloro-N- 
(5-chloropyridin-2-yl)-2-[ (piperidin-4-ylcarbonyl)aminoJ- 
benzamide trif luoroacetate and tetrahydrothiopyran-4-one. 
The preparative RPHPLC (CIS) purification procedure was 
elution with a linear gradient of 80/20 to 50/50 (0-01% 
10 HCl/acetonitrile) over 180 min. 
Ih-NMR 

IS-MS, m/e 493.2 (m+1) 

Analysis for C23H26N4O2C12S-HC1-0.1H2O: 

Calcd: C, 51.95; H, 5.16; N, 10,54; CI, 20-00; 
15 Found: C, 51.87; H, 5.03; N, 10.57; CI, 20.24. 



Example 93 

Preparation of 2- tl- (2-Carboxypyridin-4-yl)piperidin-4-yl- 
2Dettaylanino] (5*cbloropyridln-2-yl) Ittorobenzas&ide. 
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Using a similar procedure to that described in Example 
52, N- (5-chloropyridin-2-yl) -5-f luoro-2- (piperidin-4-yl- 
methyl )aminoben2amide (200 mg, 0.55 mmol) , 4-chloropicolinic 
acid (130 mg, 0.83 mmol), triethylamine (111 mg, 1.10 mmol), 
5 and ethanol (4 mL) yielded 120 mg (45%) of the title 
compound . 
1h-nmr, IR 

IS-MS, m/e 485 (m+1) 

Analysis for C24H23CIFN5O3 (2-5 H2O) : 
10 Calcd: C, 54.50; H, 5.34; N, 13.23; 



Exainple 94 

Preparation of 2 - ( 4 -Acetylaminobenzyl ) amino- 5*chloro-N- 
15 (5 -chloropyr idin- 2 -yl ) benzanide • 



To a small sample of 2-amino-5-chloro-N- (5-chloro• 
pyridin-2-yl)benzamide (0.01 gi 0.035 mmol) weighed out in a 
sealable vial toluene was added (200 )IL) , followed by 
20 4-acetamidobenzaldehyde (0.006 g, 0.035 mmol) and pyridinium 
p*toluenesulfonate (catalytic amount). A few molecular 
sieves were added; then the vial was sealed and placed in a 
sha}:er at 75 **C. After 18 h, the reaction mixture was 
treated with borane-trimethylamine complex (100 (iL of a 1 M 



Found : 



C, 54.32; H, 4.56; N, 12.90. 
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solution in acetic acid) and the vial was placed in the 
{ shaker at room temperature for an additional 5 h. The 

reaction mixture was then diluted with methanol and applied 
' to a 0.5 g SCX column, washed with methanol and gravity- 
5 eluted with 1 N ammonia in methanol. The product fractions 
were combined and concentrated in vacuo to a residue which 
was triturated in acetonitrile to provide the title compound 
as a yellowish powder (0.015 g, 100%) in 98% purity by LC-MS 
(method A) . 

10 LC-MS: 98% pure, Rt = 6.647 min, m/e 429.2 (m) . 



Exasnple 95 

Preparation of 2- [ [4* (l-ilzetedinyl)piperidln-*l-ylcarbonyl] - 
aaiino] (5-chloropyridin-2*yl}benzamide. 




A. Methyl 2- (1 . 4"Dioxa-8-a2aspiro t4 . 5 Jdecan-8-ylcarbonyl) - 
aminobenzoate 

A solution of 2-carbomethoxyphenyl isocyanate (10.0 g, 
20 56*5 mmol) in methylene chloride (300 mL) was treated with 
the ethlene glycol ketal of 4-piperidinone (7.93 mL. 62.1 
mmol) . After 17 h, the mixture was concentrated and the 
residue partitioned between EtOAc and 1 N HCl. Th organic 
layer was washed with 1 N HCl (Ix), 1 N NaOH (2x) , brine, 
25 dried with sodium sulfate, and concentrat d yielding 17.2 g 
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of the title compound; which was used without furth r 

purification • 

Ih-NMR 

5 B. 2- (l,4-Dioxa-8-a2aspiro [4.5] decan-8-ylcarbonyl) amino- 
benzoic Acid 

A solution of methyl 2- (1, 4-dioxa-8-azaspiro[4•5]decan- 
8-ylcarbonyl)aminoben^oate (2.00 g, 6.25 mmol) in dioxane 
(30 mL) was treated with 5 N NaOH (12.5 mL) . After 1 h, the 

10 mixture was poured into EtOAc and water, and the aqueous 
layer was washed with EtOAc. The pH of the aqueous layer 
was then adjusted to 2*3 by addition of 5 N HCl and washed 
with EtOAc (3x} . The combined organic layers were washed 
with brine, dried with sodiijm sulfate, and concentrated* 

15 yielding the title compound; which was used without further 
purification. 

IS-MS, m/e 307 (m+l> 

20 C. 2* (1, 4-dioxa-8-a2aspiro[4.5]decan-8-yl)-4H-3. 1- 
ben2oxa2in-4 -one 

Using a similar procedure to that described in Example 
51-C, 2- (1. 4-dioxa-B-a2aspiro {4,5 ]decan-8-ylcarbonyl) amino- 
benzoic acid (1.91 g, 6.25 mmol) yielded 1.36 g of the title 

25 compound; which was used without further purification. 

1h-nmr 

IS-MS, m/e 288 (m) 
Analysis for C15H16N2O4: 

Calcd: C, 62.49; H, 5.59; N, 9.72; 

30 Found: C, 63.17; H, 5.66; N, 9.94- 
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D. N- (5-Chloropyridin-2-yl) -2- (1 , 4-dioxa-8-a2a-' 
\ spirol4 .5)decan-8-ylcarbonyl)aminobenzamide 

Using a similar procedure to that described in example 
' 51-D, 2- (l,4-dioxa-8-a2aspiro[4.5]decan-8-yl)-4H-3,l-ben2- 
5 oxa2in-4-one (1.30 g, 4.51 mmol) and 2-ainino-5-chloro- 
pyridine (573 mg, 4.51 mmol) yielded, after recrystalli2- 
ation from EtOAc, 880 mg (47%) of the titled compound. 

IS'MS, m/e 417 (m+1) 
10 Analysis for C20H21CIN4O4 : 

Calcd: C, 57.63; H, 5.08; 13.44; 
Found: C, 58,10; H, 4.97; N, 13.78. 



E, N- (5-Chloropyridin-2-yl) -2- {4-oxopiperidin-l-yl- 

15 carbonyl ) aminobenz amide 

A solution of N- (5-chloropyridin-2-yl) ^2- (1, 4-dioxa-8- 
azaspiro [4.5] decan- 8-ylcarbonyl ) aminobenzamide (120 mg , 
0.289 mmol) in dioxane (1 mL) and water (0.25 mL) was 
treated with 12 N HCl (0.25 mL) . After 1.5 h, the mixture 

20 was poured into EtOAc and water. The organic layer was 

washed with satd sodium bicarbonate i2x), brine, dried with 
sodium sulfate, and concentrated yielding 100 mg of the 
title compound; which was used without further purification. 

1h-nmr 

25 IS-MS, m/e 373 (m+1) 



F. 2- [ [4- (l-AzetedinyDpiperidin-l-ylcarbonylJaminoJ-N- 
( 5-chloropyridin-2-yl) benzamide 

Using a similar procedure to that described in Example 
30 9-C, N- (5-chloropyridin-2-yl)-2-(4-oxopiperidin-l-yl- 

carbonyl ) aminobenzamide (100 mg, 0.268 mmol) and azetidine 
(0.036 mli, 0-54 mmol) yielded the title conpound. 

1h-nmr 

IS-MS, m/e 414 (m+l) 
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Exanpl 96 

Preparation of ll-(5-ChloropyridiB-2-yl)-2- 1 [4-(l-pyrroll- 
dlnyl ) piper Idin* 1 -y Ic arbonyl ] amino ] benzamide • 



carbonyDaminobenzaznide (100 mg, 0.268 nimol) and pyrolidine 
(0.045 mL, 0.54 xnmol) yielded the title coinpound* 
10 1h-nmr 

IS-MS. m/e 428 (ml) 

jfixanpltt 97 

Preparation of N-(5-Chloropyridin-2-yl)*2<-[l-(2-]nethoaQr'* 
15 carbonylpyridin-4 -yl )piperidin-4 ^ylsnetl^l ) andno] benzamide • 



5 




Using a similar procedure to that described in Exanqple 
9-C, N- (5-chloropyridin-2-yl)-2- (4-oxopiperidin-l-yl- 
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A slurry of 2- [1- {2-carboxypyridin-4-y^)piperidin-4-yl- 
^nethylamino] -N- (5-chloropyridin-2-yl)benzamide (100 mg, 0,21 
inmol) in 4:1 methylene chloride: methanol (10 znL) was treated 
5 with trimethylsilyl diazomethane (2 M solution in hexanes, 
0.21 mL, 0.42 mmol). After 1 h, the mixture was 
concentrated and the residue was purified by column 
chromatography {Si02: 1:1 methylene chloride rEtOAc) yielding 
50 mg (49%) of the title compoxmd. 
10 Ih-nmr, IR 

IS-MS. m/e 460 (m^l) 

Analysis for C25H26CIN5O3 (1^0 H2O) : 

Calcd: C, 60.30; H, 5.67; 14.06; 

Pound: C, 60.30; H, 5.46; N, 13.68. 

15 

Exaaple 98 

Preparation of N-(5-Cliloropyriain-2-yl)-2-I [4*-(H#N--dlnetlvl* 
as&lno) piper idin«-l-ylcarboByl] anlnolbenzaaida Bydrochlorlde. 
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' HCI 

Using a similar procedure to that described in Exantple 
27, N- (5-chloropyridin-2-yl) -2- (4-oxopiperidin*l-yl- 
carbonyl)aininobenzamide (100 xng, 0.268 nimol) and dimethyl- 
5 amine (2.0 M solution, 2.7 irtL, 5.4 mmol) yielded, after 
treatment with HCI, 100 mg of the title compound as a 
hydrochloride salt. 
^H-NMR 

IS-MS, m/e 402 (m+l) 

10 

Example 99 

Preparation of 5-Chloro*2*^ (l-i8opropylpiperidin-4*ylJXlethyl- 
B]nino) -N* (5-metliylpyridi&--2*yl)benza]idde. 
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A- 5-Chloro-N- (5-methylpyridin-2-yl) -2- (piperidin-4-yl- 
I methylamino ) benzamide 



5 example 5-chloro-N- (5-inethylpyridin-2-yl) -2- 

(piperidin- 4 -ylmethylamino) benzamide was prepared from 

1- Boc-piperidine-4-carboxaldehyde (3.8 g, 11.5 iranol) and 

2- amino"5-chloro*N- {5-methylpyridin-2-yl)benzamide (3 g, 
11.5 mmol). The crude reaction product was purified on 

10 silica gel. Elution with ethyl acetate-hexanes (1:2) 

provided the title compound <0.48 g, 10%), which was taken 
on directly to the next step without further purification. 

1h-nmr 

FD-MS. m/e 359.1 (m) . 

15 

B. 5-Chloro-2- (l-isopropylpiperidin-4-ylmethylamino) -N- (5- 
methylpyridin-2-yl) benzamide 

Using the procedure described in example 48, 5-chloro- 
N- {5-methylpyridin-2-yl) "2- (piperidin-4"ylmethylamino) - 
20 benzamide from above (0.448 g, 1.3 mmol) was converted into 
the title compound (0.500 g, 100%). The crude product was 
triturated in acetonitrile, providing analytically pure 
material which was identified by LC-MS (Method B) . 

25 mp 147.0 - 148.4 

LC-MS: 96% pure, Rt = 5.044 min, m/e 401.3 (m) 




Utilizing a procedure analogous to the one described in 
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FTIR 

Analysis for C22W29W4OCI • 0,25MeOH: 

Calcd: C. 65.35; H. 7.39? N. 13.70; 
Found; C. 65.01? H, 7.15; N, 13.49. 

5 

Exaxnple 100 

Preparation of 5-Chloro-N- (5-chloropyridin-2-yl)-2- 
[ [4 - ( 1 -pyrrolidinyl ) cyclohesvlcarbonyl ] ani&o] benzamide 
hydrochloride • 




2- I (4-Aininocyclohexylcarbonyl) amino] -5-chloro-N- (5- 
chloropyridin-2-yl )ben2ainide (300 mg, 0.74 iranol) was diluted 
with dimethyl formamide (8 mL) . Potassium carbonate (307 mg, 
2.22 mmol) and 1, 4-dibroinobutane (88 mL, 0.74 mmol) were 

15 added. The reaction was heated to 80 over the weekend. 
The reaction was cooled to room temperature, diluted with 
ethyl acetate (50 mL) and washed with water (5 x 'lO mL) . 
The ethyl acetate layer was dried over sodium sulfate, 
filtered and concentrated. The crude material was purified 

20 by HPLC to give 284 mg (77%) of the title compound as a 
white solid. 

1h-NMR(300 MHz, DMSO-dg) : 5 8.44(d, J=2.3 Hz, IH) ? 8.13(d, 
J=9.0 Hz, IH); 7.97(m, IH) ; 7.92(s, IH) ; 7.59(dd, J=2.4, 
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8.9 Hz. IH); 3.12(m, IH) ; 2.95(m, 2H) ; 2.64 (t, J=:4.3 Hz, 
J IH); 2.07-1.52 (m, 14H) . 
' MS-FIA m/e: 461.3 (m+l) . 
, Analysis for C23H26N4O2CI2 • 0 • 25HC1 : 
5 Calcd: C, 58.71; H, 5.62; N, 11.91; 

Pound: C, 58.75; H, 5.33; N, 12.20. 

Example 101 

Preparation of K-(5-Chloropyridin-2-yl)-2-[(4-lsopropyl- 
10 piperazin-l-ylcarbcnyl) amino] -S^-nethylbenzaoide 
hydrochloride • 




A. 2- [ (4-Boc-piperazin-l-ylcarbonyl) amino] -S-methyl- 
broxnobenzene 

15 Using methods eiibstantially equivalent to those 

described in example 51-A, 2- ^4-Boc-piperazin-l-yl- 
carbonyl)a3ninoJ-5-methylbromobenzene (7.9 g, 73%) was 
prepared from 4-Boc-piperazine and 2-bromo-4<-methylaniline. 

Ih-nmr 

20 IS-MS, m/e 398.1 (m-M) 

B. 2-1 {4-Boc*piperazin-l-ylcarbonyl) amino! -S-methylbenzoic 
Acid 

Using methods siibstantially equivalent to those 
25 described in example 51-B, 2- n4-Boc-piperazin-l-yl- 
carbonyl) amino] -5-methylbenzoic acid (1.1 g, 60%) was 
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prepared from 2-1 (4-Boc-pipera2in-l-ylcarbonyl)aIninol-5- 
methylbrolnobenzene . 

C. 2- (4-Boc-pipera2in-l-yl) -6-methyl-4H-3, l-ben2oxa2in-4- 
5 one 

Using methods substantially equivalent to those 
described in example 51-C, 2^ (4-Boc«pipera2in-l-yl) -6- 
methyl-4H-3 , l-ben20xa2in-4*one (0.88 93%) was prepared 
from N- (5-chloropyridin-2-yl) -2- I (piperazin-l-ylcarbonyl) - 
10 amino ]-5-methylben2oic acid. 

1h-nmr 

IS-MS, m/e 346.2 (m+1) 
Analysis for C19H23N3O4: 

Calcd: C, 62.59; 6.71; 12.17; 
15 Found: C, 62.32; H, 6.67; N. 12.15. 

D. 2- [ (l-Boc-pipera2in-l-ylcarbonyl)amino] -N- (5-chloro- 
pyridin-2-yl ) -S-methylbenzamide 

Using methods substantially equivalent to those 
20 described in example 51-D, 2- [ (l-Boc-piperazin-l-yl- 
carbonyl) amino] -N- (5-chloropyridin-2-yl) -5-methylbenzaroide 
(0.51 g, 50%) was prepared from 2- (4-Boc-pipera2in-l-yl) -6- 
methyl-4H-3, l-benzoxazin-4-one. 
^H-NMR 

25 IS-MS, m/e 474.1 (m+1) 

Analysis for C23H28N5O4CI : 

Calcd: C, 58.29; H, 5.95; N, 14.78; 
Found: C, 58.30; H, 5.68; N, 14.85. 

30 E. N- {5-Chloropyridin-2-yl) -2- 1 (piperazin-l- 

ylcarbonyl) amino] -5-methylben2amide trif luoroacetate 
Using methods substantially equivalent to those 
described in example 9-B, N- (5-chloropyridin-2-yl) -2- 
I (piperazin-l -ylcarbonyl) amino} -5-methylbenzamide 
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trifluoroacetate (0.391 g, 95%) was prepared from 2-[(l-Boc- 
j piperazin-l-ylcarbonyl) amino] -N- {5-chloropyridin-2-yl) -5- 
methylbenzamide . 

1h-nmr 

5 IS-MS, m/e 374.2 (m+l) 

Analysis for C18H20N5O2CI -TFA: 

Calcd: C, 49-24; H, 4.34; 14.35; F, 11.68; 
Found: C, 48.82; 3.84; 14.00; F. 11.95. 

10 F. N*(5-Chloropyridin-2-yl)-2-[ (4-isopropylpiperazin-l- 
ylcarbonyl ) amino] - 5-methylben2aniide hydrochloride 

Using methods substantially equivalent to those 
described in example 27, N- (5-chloropyridin-2~yl) -2- [ (4- 
isopropylpiperazin-l-ylcarbonyl) amino) -S-me thy Ibenzamide 

15 hydrochloride (55 mg, 17%) was prepared f rom N- (5-chloro- 
pyridin-2-yl) -2- [ (piperazin-l-ylcarbonyl) amino} ^S-methyl* 
benzamide trifluoroacetate and acetone. The preparative 
RPHPLC (C18) purification procedure was elution with a 
linear gradient of 80/20 to 50/50 (0.01% HCl/acetonitrile) 

20 over 180 min. 

1h-nmr 

IS-MS, m/e 416.3 (m+1) 

Analysis for C2iH26N502Cl-1.7HCl'2.2H20: 

Calcd: C, 48.73; 6.25; N, 13.53; CI, 18.50; 
25 Pound: C, 49.10; H, 5.98; N, 13.17; CI, 18.62. 



Bxanple 102 

Preparation of 5-Chloro<-N- (5-chloropyridin-2*yl)--2«- 
I [1- (l-phenylethyl )piperidln*»4^ylcarbonyl]aiaijio]benza]nlde 
3 0 Hydrochloride . 
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To a stirred solution of S-chloro-N- (5-chloropyridan-2- 
yl)-2- [ (4-piperidinylcarbonyl)aniino]ben2amide trifluoro- 
acetate (0.2 g, 0.39 mmol) and triethylamine {0.115 mL, 0.82 
5 mmol) in N,N-dimethylf ornvamide (5 mL) was added 

{l^bromoethyl) benzene (0.065 mL, 0.47 mmol). After stirring 
for 72 h at room temperature, the solution was passed 
through an SCX column (2 N ammonia in methanol) and 
concentrated in vacuo. The preparative RPHPLC (C18) 

10 purification procedure was elution with a linear gradient of 
80/20 to 50/50 (0.01% HCl/acetonitrile) over 180 min. The 
product containing fractions were combined and lyophilized 
to give 0.091 g (44%) of the title compound as a white 
solid. 

15 Ih-NMR 

IS-MS, m/e 497-2 

Analysis for C26H26N4O2CI2 • 1 • IHCl - 0 . 3H20: 

Calcd: C, 57.52; H, 5.14; N, 10.32; Cl, 20.24; 
Found: C, 57.52; H, 4.99; N, 10.35; Cl, 20.35. 

20 

EMunpltt 3.03 

Preparation of N-(5-Chloropyridia-2-yl)-2-ril- tl-(4- 
pyridinyl } ethyl ] plperidin*4 -ylnethyl] amino 1 benzamide . 
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20 




To a small sample of N- (5-chloropyridin-2-yl) -2- 
(piperidin-4-ylmethylamino)ben2amide (0.03 g, 0,1 mmol) 
weighed out in a 1 mL sealable vial, excess 4-acetylpyridine 
5 was added (100 ^LL, ca. 1 mmol) followed by sodiiun cyano* 
borohydride (360 (iL of a 1 M solution in tetrahydrofuran) 
and methanol -acetic acid (95:5). The vial was capped and 
placed in a shaker at 50 °C for several days until 
reasonable conversion by TLC was evident. The reaction 

10 mixture was then diluted with methanol, shaken well for 
several minutes, and allowed to stand for 0.5 h before 
applying it to a 2 g SCX column. After washing well with 
methanol, the product was gravity-eluted from the column 
with 2 M ammonia in methanol. The product fractions were 

15 combined and concentrated in vacuo to a residue which was 
triturated in acetonitrile, giving rise to the title 
compound as a powdery solid (0.03 g, 74%) in >98% purity by 
HPLC. 

FD-MS, m/e 450.2 (m) • 



Escainple 104 

Preparation of N-(5-caaor pyrldin-2-yl)-3- 1 [I- Cl-(3-th±o- 
pbenyl ) ethyl] piper idin*^4«ylinethyl] amino] benz amide • 
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Using the procedure described in example 103, 
N« (5-chloropyridin-'2-yl) -2- (piperidin-4-ylinethylanuno) - 
benzamide (0.03 g, 0.1 mmol) was converted to the title 
5 compound (0.038 g, 93%), which was identified by LC-MS 
(Method A) . 

LC-MS: 87% pure, = 3.825 min, m/e 455.2 (m) . 

Exanple 105 

10 Preparation of N-(5-Chloropyrid£n«2-yl)-2-[[l-C2-(R-liydroxy* 
carbamimidoyl ) pyridin*4 -yl ] piperidin-4 -ylaethyl ] amino] - 
banzamide* 




A solution of N- (5-chloropyridin-2-yl) "2- [1- (3-cyano- 
15 pyridin-4-yl)piperidin-4-ylmethylamino]ben2ainide (50 mg, 
0*11 mmol) and tri ethyl amine (22 mg, 0.22 inmol) in ethanol 
(5 mL) was treated with hydroxy lamine hydrochloride (12 mg, 
0,17 mmol). After 16 h, the mixture was concentrated and 
the residue was purified by column chromatography {Si02; 5% 
20 methanol in m thylene chloride) yielding 40 mg (75%) of the 
title conpound. 

IS-MS, m/e 480 <m+l) 
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Analysis for C24H26CIN7O2 : 

Calcd: C, 60.06; H, 5.46; N, 20.43; 
Found: C, 59.57; H, 5.64; N, 19.61. 

Exaxople 106 

Preparation of N- (5-Chloropyrldin•2-yl)*5-£l^loro*2- 
[ ( 4 -isopropylplperazln-l -ylcarbonyl } amino] benzaxnide 
Hydrochloride • 




10 A. 2- [ (4-Boc-piperazin-l-ylcarbonyl)aininoJ-5^f luoro- 
bromobenzene 

By methods substantially equivalent to those described 
in example 51-A, 2- [ ll-Boc-pipera2in-4-ylcarbonyl) amino] -5- 
f luorobromobenzene (6.4 g, 59%) was prepared from 2-bromo-4- 
15 f luoroaniline. 
1h-NMR 

IS-MS, m/e 402.2 (m-) 
Analysis for Ci5H2iN303BrF : 

Calcd; C, 47.77; H, 5.26; N, 10,45; 
20 Found: C, 47.77; H, 5.00; N, 10^52. 

B . 2 - [ ( 4 -Boc-piperazin- 1 -y Icarbony 1 ) amino ] - 5 • f luorobenzoic 
Acid 

By methods substantially equivalent to those described 
25 in example 51-B, 2- ( (4-Boc-pipera2in^l"ylcarbonyl)amino]-5- 
f luorobenzoic acid (1.68 g, 46%) was prepared from 2-[(4- 
Boc-piperazin-l-ylcarbonyl) amino! -5-f luorobromobenzene. 
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IS-MS, m/e 368.2 (m+1) 
Analysis for C17H22N3O5F: 

Calcd: C, 55.58; H, 6.04; 11.44; 
5 Found: C, 56.34; H, 6.03; N, 11.46. 

C. 2* (4-Boc-piperazin-l-yl)-6*fluoro-4H-3, l-benzoxa2in-4- 
one 

By methods substantially equivalent to those described 
10 in example 51-C, 2- (4-Boc-pipera2in-l-yl]-6-f luoro-4H-3, 1- 
ben2oxa2in-4-one (1.35 g, 94%) was prepared from 2-[(4-Boc- 
piperazin-l-ylcarbonyl) amino] -S-fluorobenzoic acid. 

FD-MS, m/e 349 (m) 
15 Analysis for C17H20N3O4F: 

Calcd: C, 58.45; H, 5.77; N. 12.03; 
Found: C, 58.11; H, 5.61; N, 11.35. 

D . 2 - t ( 4 -Boc-piperazin-l-ylcarbonyl ) aminol -N- ( 5 -chloro- 
20 pyridin-2-yl) -5-f luorobenzamide 

By methods substantially equivalent to those described v 
in example 51-D, 2- I |4-Boc-pipera2in-l-ylcarbonyl)amino3 -N- ■ 
(5-chloropyridin-2-yl)-5-fluoroben2amide (1.35 g, 77%) was 
prepared from 2- (4-Boc-piperazin-l-ylJ -6-f luoro-4H-3, 1- 
25 ben2oxa2in-4-one. 
1h-nmr 

IS-MS, m/e 478.2 (m+1) 
Analysis for C22H25N5O4CIF: 

Calcd: C, 55.29; H, 5.27; N, 14.65; 
30 Found: C, 55.57; H, 5.27; N, 14.58. 
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E. N- (5-Chloropyridin-2-yl) -5-f luoro-2- 1 {piperazin-l-yl- 
I carbonyl) amino Ibenzandde trif luoroacetate 

I 

By methods substantially equivalent to those described 
• in example 9-Br N- (5*chloropyridin-2-yl)-5-fluoro-2- 
5 [ (piperazin-l<-ylcarbonyl)amino]benzamide trif luoroacetate 
(0.96 g, 93%) was prepared from 2- 1 (4-Boc-pipera2in-l-yl- 
carbonyl ) aminol -N- (5-chloropyridin-2-yl ) -S-f luorobenzamide. 

Ih-nmr 

IS-MS, m/e 378.4 (m+1) 
10 Analysis for C17H17N5O2CIF: 

Calcd: C, 46.40; H. 3.69; 14.24; 
Found; 46,22; H, 3.66; N, 13.94. 

F* (5-Chloropyridin-2-yl) -5-f luoro-2- [ (4-isopropyl- 

15 piperazin-l-ylcarbonyl) amino] benzamide Hydrochloride 

By methods substantially equivalent to those described 
in example 27, (5-chloropyridin-2-yl) -5-f luoro-2- 
1 1 4 - i sopr opy Ipiperazin- 1 -y Icarbony 1 ) amino ] benzamide 
hydrochloride (0.11 20%) was prepared from N"(5- 
20 chloropyridin-2-yl) -5-f luoro-2-' ( (piperazin-l-ylcarbonyl) 

amino] benzamide trif luoroacetate. The product was purified . 
by preparative RPHPLC (C18), eluting with a linear gradient 
from 80/20 through 50/50 (0.01% HCl/acetonitrile) over 180 
min. 
25 1h-NMR 

IS-MS, m/e 420.2 (m+1) 

Analysis for C20H23N5O2ClF-l.3HCl-O.2H2O: 

Calcd: C. 51.01; H, 5.29; N, 14.87; CI. 17.32; 
Found: C, 51.13; H, 5.46; 14.53; CI, 17.32. 

30 

ExMOpl 107 

preparation of N- ( 5"Chloropyrldin-2-yl) -2- [ (4-isopropyl<- 
pipera2in-l -ylcarbonyl ) amino] benzamide Hydrochloride • 
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A. Methyl 2- [4-Boc-piperazin?-l-ylcarbonyl ] aminobenzoate 

To a stirring solution of 2^methoxycarbonylphenyl 
isocyanate (5.44 g, 30.71 nrniol) in 1, 2-dichloroethane (30 
5 mL) was added Boc-piperazine (5.72 g, 30.71 mraol) . After 
1.5 h, the solvent was removed in vacuo and the solid 
residue was suspended in diethyl ether with vigorous 
stirring, then filtered and dried to give 6.15 g (55%) of a 
white solid. A second crop was isolated by adding hexanes 
10 to the mother liquor. The precipitate was again filtered 
and dried in vacuo to give 3-32 g (30%) of a white solid. 

1h-nmr 

IS-MS, m/e 364.3 (m+1) 

15 B. 2- (4-Boc-pipera2ine'l^ylcarbonyl}aminobenzoic Acid 

To a stirring solution of methyl 2^ t4-Boc-pipera2ine-l- 
ylcarbonyl ] aminobenzoate (2.42 g, 6.7 mmol) in methanol (15 
mL) was added 5 N sodiujn hydroxide (15 mL) . After 45 min, 
the solution was partially concentrated in vacuo to a volume 

20 of about 10 inL and the solution was diluted with water and 
washed with diethyl ether. The aqueous phase was then 
acidified with cone HCl and extracted with ethyl acetate. 
The ethyl acetate solution was then washed with brine, dried 
with MgS04, filtered and concentrated in vacuo to give 2.03 

25 g (87%) of an off-white solid. 

IS-MS. m/e 350.4 (m+1) 
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I C. 2-l4-Boc-pipera2ine-l-yl]-4H-3,l-benzoxazin-4-one 

I 

By methods substantially equivalent to those described 
' in example 51-C, 2- t4-Boc-piperazine-l-yll -4H-3, l-benz- 
5 oxazin-4-one (1.76 g, 96%) was prepared from 2-t4-Boc- 
piperazine-l-ylcarbonyl] aminobenzoic acid. 
1h-NMR 

IS-MS, m/e 332.2 
Analysis for C17H21N3O4: 
10 Calcd: C. 61.62; H, 6.39; N, 12.68; 

Found: C, 61.92; H, 6-36; N. 12.75. 

D. 2- ( (4-Boc-piperazin-l-ylcarbonyl)aminoJ -N- (5-chloro- 
pyridin-2-yl ) benzamide 

15 By methods substantially equivalent to those described 

in example 51-D, 2-[ (4-Boc-piperazin-l-ylcarbonyl)aminol-N- 
{5-chloropyridin-2-yl)benzamide (0.87 g, 90%) was prepared 
from 2- l4-Boc-piperazine-l-yll -4H-3 , l-benzoxazin-4-one. 
1h-nmr 

20 IS-MS, m/e 460.0 

E. N- (5-Chloropyridin-2-yl) -2- [ ( piper azin- 1 -ylcarbonyl ) - 
amino] benzamide trif luoroacetate 

By methods substantially equivalent to those described 
25 in exanple 9-B, N- (5-chloropyridin-2-yl)-2- [ (piperazin-l-yl- 
carbonyl) amino) benzamide trif luoroacetate (0.62 g, 86%) was 
prepared from 2- [ (4-Boc'pipera2in-l-ylcarbonyl)aminoJ -N- 
( 5-chloropyridin^2-yl ) benzamide . 

Ih-nmr 

30 IS-MS, m/e 360.2 (m+1) 
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F. N- (5-Chloropyridin-2-yl) -2- ( (4-isopropylpipera2in-l"yl^ 
carbony 1 ) amino ] benzamide Hydrochloride 

By methods substantially equivalent to those described 
in example 27, N- (5-chloropyridin-2-yl) -2- ( (4-isopropyl- 
5 piperaz in- 1-yl carbony 1) amino) benzamide hydrochloride (0.155 
g, 33%, 97% pure by RPHPLC analysis) was prepared from N-(5- 
chloropyridin-2-yl ) -2- [ (piperazin-4-ylcarbonyl) amino] - 
benzamide trif luoroacetate. The product was purified by 
preparative RPHPLC (CIS), eluting with a linear gradient 
10 from 90/10 thrbugh 60/40 (0.01% HCl/acetonitrile) over 180 
min. 

1h-nmr 

IS-MS, m/e 402.1 (m+l) 

Analytical HPLC, RT = 24.32 jnin (90/10-60/40, 40 min) 

15 

Example 108 

preparation of M-(5-CMoropyridin-2-yl)-2-£(4-isopropyl- 
piperazin«l-ylcarbonyl) amino) -5*trif liioroinethylbenzamide 
hydrochloride . 




A. 2- (4-Boc-pipera2in-l-ylcarbonyl)amino-5- (trif luoro- 
methyl ) bromobenzene 

By methods substantially equivalent to those described 
in example 51-A, 2- (4-Boc-piperazin-l-ylcarbonyl)araino-5- 



wo 00/39118 



PCTAJS99y29M6 



- 183 - . 

(trif luoromethyDbromobenzene (6.4 g, 93%) was prepared from 
J 2-bromo-4- (trif luoromethyl) aniline- 
Ih-NMR 

IS-MS, m/e 452.2 {m-) 
5 Analysis for Ci7H2iN303BrF3 : 

Calcd: C, 45.15; H, 4.68; N, 9.29; 
Found: C, 45.01; H, 4.40; N, 9.15. 

B . 2" { 4 -Boc-piperazin- 1 -ylcarbonyl ) amino- 5- tri f luoro- 
10 jnethylbenzoic Acid 

By methods sxibstantially equivalent to those described 
in example 51-B, 2- (4-Boc-pipera^in-l-y^carbonyl)amino-5- 
trif luoromethylbenzoic acid (2.58 g, 70%) was prepared from 
2- {4-Boc-pipera2in-l-ylcarbonyl)amino-5- (trif luoromethyl) - 
15 bromobenzene . 

1h-nmr 

IS-MS, m/e 416.2 (m-) 

C. 2- {4^Boc-piperazin-l-yl)-6-trif luoromethyl-4H-3, 1-benz- 
20 oxa2in--4-one 

By methods substantially equivalent to those described 
in example 51-C, 2- (4-Boc-pipera2in-l-yl) -6-trif luoromethyl- 
4H-3, l-benzoxa2in-4-one (1.75 g, 71%) was prepared from 
2- (4-Boc-piperazin-l-ylcarbonyl)amino-5-trif luoromethyl- 
25 benzoic acid. 

Ih-nmr 

FD-MS, m/e 399.2 (m) 

D. 2- [ (4"Boc-piperazin-l-ylcarbonyl) amino] -N- (5-chloro- 
30 pyridin-2^yl) -5-trif luoromethylbenzanvide 

By methods substantially equivalent to those described 
in example 51-D, 2- [ (4-Boc-pipera2in'l"ylcarbonyl)amino] -N- 
( 5 - chl oropyri din- 2 -y 1 ) - 5 - tr i f luor ome thy Ibenzamide (0.71 g , 
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60%) was prepared from 2- (4-Boc-piperazin-l'yl) -6-trif luoro- 
me thy 1 - 4H- 3 , 1 -benzoxazin- 4 -one . 

1h-nmr 

IS-KS. m/e 528.1 (m+1) 

5 

E. (5-Chloropyridin-2-yl) -2- [ (piperazin-l-ylcarbonyl)- 
amino] -5-trif luoromethylbenzamide trifluoroacetate 

By methods substantially equivalent to those described 
in exantple 9-B, N- (5-chloropyridin-2-yl) -2- Kpiperazin-l-yl- 
10 carbonyDaminoJ -5-trif luoromethylbenzamide trifluoroacetate 
10.525 g, 85%) was prepared from 2- [ (4-Boc*piperazin-l-yl- 
carbonyl) amino] -N- {5-chloropyridin-2-yl) -5-trif luoromethyl- 
benzamide. 

15 IS-MS, m/e 428.1 {m+1) 

F, N- (5-Chloropyridin-2-yl)-2-[ {4-isopropylpiperazin'l-yl- 
carbonyl) amino] -5-trif luoromethylbenzamide Hydrochloride 

By methods substantially equivalent to those described 
20 in example 27, N- (5-chloropyridin-2-yl) -2- f (4-isopropyl- 
piperazin-l-ylcarbonyl)amino] -5-trif luoromethylbenzamide 
hydrochloride (0.37 g, 86%, 99% pure by analytical HPLC) was 
prepared from N- (5-chloropyridin-2-yl) -2- [ (piperazin-l-yl- 
carbonyl ) amino] -5-trif luoromethylbenzamide trifluoroacetate . 
25 Ih-NMR 

IS-MS, m/e 470.2 (m+1) 

Analytical HPLC, RT = 21,59 min (80/20-40/60, 40 min) 

Exai^ple 109 

30 Preparation of N-(5-Chloropyridln-2-yl)-2- f (4-isopropyl- 
piperazln-l-ylcarbonyl } anino] -5-trlf luoromethoxybenzaiiiide 
Hydrochloride • 
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A. 2- (4-Boc-piperazin-l-ylcarbonyl)axnino-5- (trif luoro- 
methoxy ) bromobenzene 

By methods substantially equivalent to those described 
in example 51-A, 2- (4«Boc-pipera^in-l-ylcarbonyl)amino-5- 
( trif luoromethoxyjbromobenzene (7.1 g, 56%) was prepared 
from 2-bromo-4- (trif luoromethoxy) aniline. 
^H-NMR 

IS-MS, m/e 466.1 (ro-) 



B . 2 - ( 1 -Boc-piperazin-4 -y Icarbonyl ) amino- 5 - tri f luoro- 
methoxybenzoic Acid 

By methods substantially equivalent to those described 
in example 51-B, 2- {4-Boc-piperazin-l-ylcarbonyl)amino-5- 
15 trif luoromethoxybenzoic acid (3.7 g, 100%) was prepared from 
2- (4-Boc-piperazin-l-ylcarbonyl) amino-5~ (trifluoromethoxy) - 
bromobenzene* 

1h-nmr 

IS-MS, m/e 433.3 (m-) 

20 

C . 2 - ( 4 -Boc -piperaz in- 1 -y 1 ) - 6 - tri f luorome thoxy- 4H- 3 , 1 - 
benzoxaz in- 4 - one 

By methods substantially equivalent to those described 
in example 51-C, 2- (4-Boc-piperazin-l-yl ) -6-trif luoro- 
25 methoxy-4H-3, l-benzoxazin-4-one (1.91 g, 56%) was prepared 
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from 2- (4-Boc-piperazin-l-ylcarbonyl)ainino-5-trif luoro- 
methoxybenzoic acid. 

Ih-nmr 

IS-MS, m/e 416 (m) 
5 Analysis for C18H20N3O5P3 : 

Calcd; C, 52.05; H, 4.85; N, 10,12; 
Found: C. 52.34; H, 4.82; N, 10.51. 

D. 2- 1 {4-Boc-pipera2in-l-ylcarbonyl) amino] -N- (5-chloro- 
10 pyridin-2-yi) -5-trif luoromethcxybenzamide 

By methods substantially equivalent to those described 
in example 51-D, 2- [ (4-Boc-pipera2in-l-ylcarbonyl)amino]-N- 
( 5 - chloropyr idin* 2-yl)-5-trif luorome thoxybenzamide (0,78 g 
74%) was prepared from 2- {4-Boc-piperazin-l-yl)-6-trif luoro- 
15 methoxy-4H"3, l-ben2oxa2in-4-'One. 

1h-nmr 

IS-MS, m/e 544.3 (m+1) 

E. N- (5-^Chloropyridin-2-yl) -2- [ (pipera2in-4-ylcarbonyl) - 
20 amino] -5-trif luorome thoxybenzamide trif luoroacetate 

By methods substantially equivalent to those described... 
in example 9-B, N- (5-chloropyridin-2-yl) -2- [ (piperd2in-4-yl- 
carbonyl ) amino] -5- trif luoromethoxybenzamide trif luoroacetate 
(0.67 g, 93%) was prepared from 2- 1 (4-Boc-piperazin-l- 
25 ylcarbonyl) amino] -N- (5-chloropyridin-2-yl)-5- 
tr i f luoromethoxybenzamide . 

1h-nmr 

IS-MS, m/e 444.1 (m+1) 

30 P. N- (5-Chloropyridin-2-yl) -2- [ (4-isopropylpiperazin-l-yl- 
carbonyl ) amino] -5- trif luoromethoxybenzamide hydrochloride 

By methods substantially equivalent to those described 
in example 27, N- (5-chloropyridin-2-yl) -2- 1 (4-isopropyl- 
piperazin-l-'ylcarbonyl) amino] -5-trif luoromethoxybenzamid 
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hydrochloride (0.347 g, 62%) was pr pared from N-(5-cttloro- 
l pyridin-2-yl ) -2- 1 (pipera2in-4-ylcarbonyl) amino) -5-trif luoro- 
metho3r^benzamide trifluoroacetate. 

5 IS-MS, m/e 486.5 (m+1) 

Analysis for C2iH23N5O3ClP3'1.0HCl'0.5H2O; 
Calcd: C. 47.47; H, 4.74; N, 13.18; 
Found: 47.28; H. 4.66; N, 12.90. 



10 Bxaavle HO 

Preparation of 5~Cbloro«ir-(5~£luoroparrldia-2-yl)-2- 
[ ( 4 - i Bopr Qpylpiperagin- 1 -ylcarboiyl ) amino J b«nT.«Bi1.de 
hydrochloride . 



F 




OH 



15 A. 2- [ (4-Boc-pipera2in-l-ylcarbonyl) amino] -5-chloro-N- 
( 5 - £ luor opyr idin- 2 -y 1 ) benzamide 

By methods substantially equivalent to those described 
in example 51-D, 2- 1 (4-Boc-piperazin-l-ylcarbonyl)aminoJ-5- 
cbloro-N- (5-f luoropyridin-2-yl)ben2amide (0.75 71%) was 

20 prepared from 6-chloro-2- [4-Boc-pipera2in-l•yl]-4H-3,^-ben2- 
oxa^in-4-one and 2-amino-5-£luoropyridine, 

Ih-nmr 

IS-MS, m/e 478.2 (m+1) 
Analysis for 022^25^5^4^^* 
25 Calcd: C, 55.29; H, 5.27; N, 14.65; 

Found: C« 55.58; 5.32; N, 14.81. 
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B. 5-Chloro-N- (5-f luoropyridin-2-yl) -2- ( {piperazin-l-yl- 
carbonyl )aminoJbenzamide Trif luoroacetate 

By methods substantially equivalent to those described 
5 in example 9-Br 5-chloro-N- (5-f luoropyridin-2-yl) -2- 

[ (piperazin-l-ylcarbonyl) amino] benzamide trif luoroacetate 
(0.619 g, 93%) was prepared from 2- [ (4-Boc-piperazin-l-yl- 
carbony 1 ) amino ] - 5 - chloro-N- ( 5 - f luoropyridin- 2 -y 1 ) benzamide . 

Ih-nmr 

10 IS-MS, m/e 378.4 (m+l) 

Analysis for Ci7Hi7N502ClF-CF3COOH: 



15 C. 5-Chloro-N- (5-fluoropyridin-2-yl) -2- f (4-isopropyl- 
piperazin-l-ylcarbonyl ) amino] benzamide Hydrochloride 

By methods substantially equivalent to those described 
in example 27, 6-chloro-N- (5-f luoropyridin-2-yl) -2- 
[ (4-isopropylpiperazin-l-ylcarbonyl ) arainojbenzamide 

20 hydrochloride (0.310 g, 68%) was prepared from 5-chloro-N- 
(5-f luoropyridin-2-yl) -2- [ (piperazin-l-ylcarbonyl) amino] - 
benzamide trif luoroacetate. 

IS-MS, m/e 420-2 (m+1) 
25 Analysis for C20H23N5O2ClF-1.5HCl •O.2H2O: 

Calcd: C, 50.23; H, 5.25; N, 14.65; CI, 18.54; 
Found: C, 50.07; H, 4.97; N, 14.44; CI, 18.81. 

Exaxnple 111 

30 Preparation of 5-Chloro-2- r(4-i8oprppylpiperazin-l-yl- 
carbonyl) amino] -N- ( 5 -metbylpyridin-2-yl) benzamide 
Hydrochloride • 



Found : 



Calcd: 



C, 46.40; H, 3.69; N, 14.24; F, 15.45; 
C, 46.01; H, 3.67; N, 14.03; F, 15.40. 
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A. 2- t (4-Boc-piperazin-l-ylcarbonyl)aininoJ-5-chloro-N- 
( 5-inethylpyridin-2 -yl ) benzamide 

By methods substantially equivalent to those described 
5 in example 51-D, 2- [ (4*Boc-pipera2in"l-ylcarbonyl)amino] -5- 
chloro-N- (5-methylpyridin-2-yl)benzamide (0.667 g, 74%) itfas 
prepared from 2- [4-BoC"piperazin-l-ylJ-6-chloro-4H-3,l- 
ben2oxazin-4•one and 2-amino-5-methylpyridine. 

10 IS-MS, m/e 474.1 

Analysis for C23H28N5O4CI: 

Calcd: C, 58.29; H, 5.95; N, 14.78; 
Found; C. 58.42; H, 6.15; N, 14.57* 



15 B • 5-Chloro-N- ( 5-methylpyridin-2-yl ) -2- I (piperazin-l-yl- 
carbonyl ) amino 1 benzamide Trif luoroacetate 

By methods substantially equivalent to those described 
in example 9-B, 5-chloro-N- (5-methylpyridin-2-yl)-2- 
[ (piperazin-l-ylcarbonyl) amino] benzamide trif luoroacetate 

20 (4.07 g, 99%) was prepared from 2- I (4-Boc-piperazin-l-yl- 
carbonyl) amino] -5-chloro-N- ( 5 -methylpyridin- 2 -yl) benzamide. 

1h-nmr 

IS-MS, m/e 374.1 (m+1) 
Analysis for C18H20N5O2CI -2 .ITFA: 
25 Calcd: C, 43.48; H, 3.63; N, 11.42; F, 19.52; 

Found: C, 43.49; 3.61; N, 11.40; F, 19.98. 
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C- 5-Chloro-2- ( (4-isopropylpipera2in-l-ylcarbonyl)ajnino] - 
(5-methylpyridin-2-yl)benzamide Hydrochloride 

By methods substantially equivalent to those described 
in example 27, 5-chloro-2- ( (4-isopropylpipera2in-l-yl- 
carbonyl ) amino] -N- ( 5-methylpyridin-2-yl ) benzamide 
hydrochloride (0-263 g, 71%) was prepared from 5-chloro-N- 
(5-methylpyridin-2-yl) -2- [ (piperazin-l-ylcarbonyl) amino] - 
benzamide trif luoroacetate. The product was purified by 
reverse phase HPLC, eluting with a gradient from 5% through 
35% acetonitrile in 0.05% aq HCl over 200 min, 

IS-MS, m/e 416.3 (m+l) 

Analysis for C2lH26N5O2Cl-2.1HCl'0.3H2O: 

Calcd: C, 50.66; H, 5.81; N, 14.07; CI, 22.08; 

Found: C, 50.69; H, 5.58; N, 14.08; CI, 22.03. 

Example 112 

Preparation of 5-Chloro-N- (5-chloropyridJja-2*yl) -2- 
[ 1 - ( 4 - thiany 1 ) piper idin«-4 -ylmethy lamino ) benzamide • 



A solution of 5-chloro-N- (5-chloropyridin-2-yl) -2- 
<piperidin-4-ylmethylamino)benzamide (0.44 g, 1.2 mmol) in 
methanol-acetic acid (95:5) (10 mL) was treated with 
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tetrahydrothiopyran-4-one (1.34 g, 11.5 mmol) and sodium 

\ cyanoborohydride (4.6 mL of a 1 M solution in tetrahydro- 
furan) . The reaction mixture was stirred at room 

' temperature for 48 h, then heated at SO^C for an additional 
5 60 h. After cooling to room temperature, the solvent was 
removed in vacuo; the resulting residue was redissolved in 
methanol and directly applied to 5 x 10 g SCX columns, 
washed with methanol and eluted with dichloromethane-2 N 
ammonia in methanol (1:1). The product fractions were 

10 concentrated in vacuo and the residue was purified via 
silica gel chromatography- Elution with ethyl acetate 
followed by ethyl acetate-methanol (9:1) afforded the title 
compound (0.46 g, 84%) as a yellow solid, which was further 
purified via trituration in acetonitrile followed by 

15 separation of the yellow mother liquor. 

mp 200.2 - 202.9 
FD-MS, m/e 479.2 (m) 
Analysis for C23H28N4OSCI2 : 
20 Calcd: C, 57.62; H, 5.89; N, 11.69; 

Found: C, 57.39; 6-05; N. 11.51. 



25 



Example 113 

Preparation of 5-Chloro-N- (5**chloropyridin--2-yl) -2- 
( 1-ethylpropyl ) piper idin-4*ylinethylaxQino] bezizaaide • 
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Using the procedure described in example 112, 5-chloro- 
N- (5-chloropyridin-2-yl) -2- {piperidin-4-ylinethylamino) - 
benzamide (0.59 g, 1.5 mmol) was converted to the title 
5 compound (0.5 g, 72%). The material was further purified 
via trituration in acetonitrile followed by separation of 
the yellow mother liquor. 

1h-nmr 

mp 135.7 - 138.3 ""C 
10 FD-MS, m/e 449.2 (m) 

Analysis for C23H30N4OCI2 -0.095H2O: 



Calcd: 



Found: 



C. 61,23; H, 6.75; N, 12.42; 
C, 60.83; H, 6.34; N, 12.31- 



15 



Bxaiqple 114 



Preparation of 5-Chloro-M^(5-chloropyridi&-2-»yl)**2-(l- 
i8obutylplperidin-4 --ylmethylaiidno ) benzamlde • 
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Using the procedure described in example 112 5-chloro- 
N- (5-chloropyridin-'2-yl) -2- (piperidin-4-ylmethylainino) - 
benzamide (0.42 g, 1.1 mmol) was converted to the title 
5 conipoimd {0.4 g, 85%). The material was further purified 
via trituration in acetonitrile followed by separation of 
the yellow mother liquor. 

mp 121.3 • 122.2 
10 FD-MS, m/e 435.2 (m) 

Analysis for C22H28N4OCI2 : 

Calcd: C, 60.69; H, 6.48; N, 12-87; 

Found: C. 60.39; H, 6.39; N, 12.68. 



15 Exaiqple 115 

Preparation of N- ( 5*Chloropyxidin-2-yl) -2- C [1- (4- 
faydrmcybenzyl ) piper idin- 4 -ylmethyl ] amioo] benzamide • 



wo 00/391 18 



PCT/US99/29M6 



- 194 - 




N- (5-Chloropyridin-2~yl) -2" (piperidin-4-ylmethylaitiino) - 
benzamide (0.034 g, 0.1 iranol) was converted to the title 
compound (0.0430 g, 94%) using the procedure described in 
5 example 78. The product was obtained as an oily residue 
which was triturated in diethyl ether to afford a solid 
which was identified by LC-MS (Method A) . 
LC-MS: 91% pure, Rt = 2.750 min, m/e 451.2 <m) . 

10 Example 116 

Preparation of N- (5-ChloropyTldin-2-yl) -2- [ [1- O-tbiophenyl- 
xnethyl ) piper idin-4 -ylioethyl ] amino ] benzamide • 




N- (5"Chloropyridin-2-yl)-2-- <piperidin-4-ylmethylainino) - 
15 benzaxnide (0.034 0.1 mmol) was converted to the title 
compound (0.042 g, 95%) using the procedure described in 
example 78. The product was obtained as an oily residue 
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which was further purified on silica gel. Elution with 

thyl acetat -2 N ammonia in methanol (95:5) followed by 
trituration with diethyl ether-acetonitrile afforded a solid 
which was identified by LC-MS (Method A) . 
LC-MS: 89% pure, Rt = 3.421 min, m/e 441.1 (xn) . 

Ejouvle 117 

Preparation of N-(5*Chlorqpyridin*2-yl)-2-[[l-(2-pyridinyl- 
iD6thyl)piperidln*«4-yl]n8thyl] andxiolbeBzandde. 



N- (5-Chloropyridin*2-yl) -2- (piperidin-4-ylmethylaniino) - 
benzamide (0.114 g, 0.33 mmol) was converted to the title 
compound (0.093 65%) using the procedure described in 
example 78. The product was obtained as an oily residue 
which was further purified on silica gel. Elution with 
ethyl acetate-2 N ammonia in methanol (95:5) followed by 
trituration with acetonitrile afforded a solid which was 
identified by LC-MS (Method A) . 
LC-MS: 97% pure, = 2.631 min, m/e 436.2 (m) . 

Bxaiqple 118 

Preparation of H-(5*Chloropyriain*2-yl)^2-*[ [l-(2-]nettayl-- 
benzyl ) pix>eridin*4 -ylmethyl ] ajaino] benzaiaide « 
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N- (5-Chloropyridin-2-yl)-2- (piperidin-4-ylmethylafnino) - 
benzamide (0.034 g, 0.1 nunol) was converted to the title 
compound (0.017 g, 38%) using the procedure described in 
5 example 78. The product was obtained as an oily residue 
which was triturated in diethyl ether-acetonitrile. The 
resulting solid was identified as the title conipound by LC- 
MS (Method A) . 

LC-MS: 69% pure, 4,204 min, m/e 449.2 (m) . 

10 

Exaiqple 119 

Preparation of N- (5-Chloropyriditt-2-^yl)-2- [ II- (2-methoxy- 
benzyl ) piperldin-4 -ylnethyl ] amino] benzamide . 
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N- {5-Chloropyridin-2-yl) -2- (piperidin-4-ylinethylainino) 
benzamide (0.034 0.1 mmol) was converted to the title 
conpound {0.041 g, 88%) using the procedure described in 
exajnple 78. The product was obtained as an oily residue 
which was triturated in diethyl ether-ace tonitrile to 
provide a solid which was identified as the title coxnpound 
by LC-MS (Method A) . 

LC-MS: 95% pure« Rt - 4.278 mn, m/e 465.2 (m) . 

Bxaanple 120 

Preparation of l7*(5'»Chloropyridin-2-yl}-2<- t[l-(4-aetbO]V- 
benzyl ) piperidin-4 --ylmethyl] amino] benzamide • 




N- {5-Chloropyridin-2"yl)-2- (piperidin-4-ylmethylainino) 
benzamide (0.034 0.1 mmol) was converted to the title 
compound (0.044 g, 94%) using the procedure described in 
exaitple 78. The product was obtained as an oily residue 
which was triturated in diethyl ether-acetonitrile to 
provide a solid which was identified as the title conpound 
by LC'MS (Method A) . 

liC-MS: 91% pure, Rt = 3.938 min, m/e 465*2 (m) . 



Bxaaogple 121 

Preparation o£ N-(5-Chloropyridia-2*yl)-2-t tl*<3-hydroacy- 
benzyl ) piper idin«-4 -ylmettayl] amino] benzaadde • 
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N- {5-Chloropyridin-2'yl) -2- (piperidin~4-ylmethylamino) - 
benzamide (0.034 g, 0.1 mmol) was converted to the title 
compound {0,043 g, 95%) using the procedure described in 
5 example 78. The product was obtained as an oily residue 
which was triturated in diethyl ether-acetonitrile to 
provide a solid which was identified as the title compound 
by LC-MS (Method A) . 

LC-MS: 91% pure, Rt = 2.839 min, m/e 451.1 (m) • 

10 

Exasnple 122 

Preparation of N-(5-Chloropyrldin-2-yl)-2-£[l-(2«thlophenyl- 
methyl ) piperidin<*4 -ylmethyl 1 amino] benzamide • 




15 N- (5-Chloropyridin-2-yl) -2- (piper i din -4 -ylmethyl amino) - 

benzamide (0*034 g, 0.1 mmol) was converted to the title 
compound (0.041 g, 92%) using the procedure described in 
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example 78. The product was obtained as an oily residue 
which was further purified on silica gel. Elution with 
ethyl acetate-2 N ammonia in methanol (95:5) followed by 
trituration with diethyl ether afforded a solid which was 
identified by LC-MS (Method A) . 
LC-MS: 88% pure, Rt ^ 3.377 min, m/e 441.1 (m) . 

Example 123 

Preparation of R-(5-Chloropyridin-2«yl)-2*I[l-(2*cliloro- 
benzyl) piper idi&-4-ylinethyl] amino] benzamide . 



N- (5-Chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino) - 
benzamide (0.034 0.1 mrool) was converted to the title 
compound (0.025 g, 53%) using the procedure described in 
example 78. The product was obtained as an oily residue 
which was triturated in diethyl ether-acetonitrile to 
provide a solid which was identified as the title compound 
by LC-MS (Method A) . 

LC-MS: 91% pure, Rt = 4.175 min, m/e 469.1 (m) . 

Exasnple 124 

Preparation of N-(5-Chl ropyridln-2-yl)-2- 1 [l*(2-f luoro- 
benzyl ) plperidin- 4 -y Imethyl] amin ] benzasnida • 
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N- (5-Chloropyridin-2-yl) -2- (piperidin-4-ylinethylainino) - 
benzamide (0.034 g, 0.1 inmol) was converted to the title 
compound (0.045 g, 100%) using the procedure described in 
5 example 78. The product was obtained as an oily residue 
which was triturated in diethyl ether-acetonitrile to 
provide a solid which was identified as the title compound 
by LC-MS (Method A) . 

LC-MS: 92% pure, Rt = 3.752 min, m/e 453.1 (in). 

10 

Exasqple 125 

Preparation of N- (5-Chloropyridin-2-yl)-2- I [1- (3-£luoro- 
benzyl ) piperidin-4 -ylnetbyl ] amino] benz amide • 




15 (5-Chloropyridin-2'yl)'-2- (piperidin-4-ylmethylamino) - 

benzamide (0.034 g, 0.1 mmol) was converted to the title 
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conpound (0.044 97%) using the procedure described in 
J example 78. The product was obtained as an oily residue 

which was triturated in diethyl ether-acetonitrile to 
• provide a solid which was identified as the title conpound 
5 by LC-MS (Method A) . 

LC-MS: 94% pure, Rt = 3.B31 mint m/e 453.1 (m) . 

Exaaple 126 

Preparation of »*(5-Cbloropyrldln-2-yl)-2-I(l-beBxyl- 
10 piper ldln-4 -ylmethyl ) asdno] baazamlde • 



N-- {5-'Chloropyridin^2-yl) -2- (piperidin-4-ylinethylainino) 
benzamide (0.114 0.33 xnmol) was converted to the title 
conipound (0.144 100%) using the procedure described in 
15 example 78. The product was obtained as an oily residue 
which was further purified on silica gel. Elution with 
ethyl acetate-2 N ammonia in methanol (95:5) followed by 
trituration with diethyl ether afforded a solid which was 
. identified by LC-MS (Method A) . 
20 LC-MS: 97% pure, = 3.713 inin, m/e 435.1 (m) . 

Exaaple 127 

Pr paratlon of N-(5-Cbloropyrldln-2-yl>*2- [ [l-<4-Bietfayl» 
benzyl ) piper lddLn-4 -ylne thyl ] amino] bensaaide • 
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N- (5-Chloropyridin-2-yl) -2- (piperidin-4-ylinethylamino) - 
benzamide (0.034 g, 0.1 irunol) was converted to the title 
compound (0.04 g, 88%) using the procedure described in 
5 exarnple 78. The product was obtained as an oily residue 
which was triturated in diethyl ether-acetonitrile to 
provide a solid which was identified as the title compound 
by LC-MS (Method A) . 

LC-MS: 88% pure, Rt - 4.388 min, m/e 449.2 (m) . 

10 

fixazople 128 

Preparation of N- (5-Chloropyridin-2-yl) -2- t [1- (4-chloro- » 
benzyl } piper idin- 4 -ylme thy 1} amino] benzamide. *. 




15 N- (5-Chloropyridin-2-yl)-2- (piperidin-4-yln\ethylamino) 

benzamide (0.034 g, 0.1 mmol) was converted to the title 
compound (0.046 g. 98%) using the procedure described in 
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example 78. The product was obtained as an oily residue 
I which was triturated in diethyl ether-acetonitrile to 

provide a solid which was identified as the title conipoxmd 

by LC-MS (Method A) . 
5 LC'MS: 99% pure, Rt = 4-407 min, m/e 469.1 (m) . 



Bxaifliple 129 

Praparation of N-(5-Chloropyridia-2-yl)-2- [[l-O-methoxy- 
benzyl ) piperldin-4 -ylmethyl ] amino] be&zaialde « 




{ 5-Chloropyridin-2-yl) -2- (piperidin-4-ylmethylaxnino) - 
benzamide (0.034 g, 0.1 mmol) was converted to the title 
compound (0.046 99%) using the procedure described in 
example 78. The product was obtained as an oily residue 
15 which was triturated in diethyl ether-acetonitrile to 

provide a solid which was identified as the title compound 
by LC-MS (Method A) . 

LC-MS: 87% pure, Rt = 4.003 min, m/e 465.2 (m) • 



20 Bxaivle 130 

Preparation of N-(5-*Chloropyridin»2«yl)-2-*[[l-'(4-broiiio- 
benzyl ) piper idin-4 -ylnethyl) andno] benzamide • 
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N- (5-Chloropyridin-2-yl) -2- (piperidin-4-ylinethylainino) - 
benzamide (0.034 g, 0.1 inmol) was converted to the title 
compound (0.052 g, 100%) using the procedure described in 
5 example 78. The product was obtained as an oily residue 
which was triturated in diethyl ether-acetonitrile to 
provide a solid which was identified as the title conipound 
by LC-MS (Method A) . 

LC-MS; 91% pure, Rt = 4.532 min, m/e 515,1 (m+l) . 

10 

Example 131 

Prepar at ion of N- ( 5 -Chloropyridin- 2-yl)-2-[[l-(2 -brono- 
cenzyl } piperidin-4 -ylmetfayl] asdno] benzamide • 




Bf 

15 N- (5-Chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino) - 

benzamide (0.034 g, 0.1 nunol) was converted to the title 
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compound (0,031 61%) using the procedure d scribed in 
J exainple 78. The product was obtained as an oily residu 

which was triturated in diethyl ether-acetonitrile to 
• provide a solid which was identified as the title conipound 
5 by LC-MS (Method A) . 

tC-KS: 86% pure, Rt = 4.335 min, m/e 515.1 (m+1) . 

Bxaiqple 132 

preparation of N- ( 5-Chlorppyridin-2-yl ) -2- 1 II- ( 3 -notbyl- 
10 benzyl )piperidin-4-ylmet.hyl] andnolbenzamide • 



N- (5-Chloropyridin-2-yl) -2- (piperidin-4-ylmethylainino) 
benzamide (0.034 g, 0.1 xnmol) was converted to the title 
compound (0.045 g, 100%) using the procedure described in 
15 example 78. The product was obtained as an oily residue 
which was triturated in diethyl ether-acetonitrile to 
provide a solid which was identified as the title compound 
by LC-MS (Method A) . 

LC-MS: 88% pure. Ht = 4.326 min, m/e 449.2 (m) . 



preparation of N- (5-Chloropyridia*2-yl) -2- tl- (cyclohexyl- 
ma thy 1 ) piper idin*-4 ^ylnetbyl ) amino] benzamide • 




20 



Exaqple 133 
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N- (5*Chloropyridin""2-yl) -2" (piper idin-4-ylinethylamino) 
benzamide (0.034 g, 0.1 mmol) was converted to the title 
compound (0.039 g, 88%) using the procedure described in 
example 78. The product was obtained as an oily residue 
which was triturated in diethyl ether-acetonitrile to 
provide a solid which was identified as the title compound 
by LC-MS (Method A) . 

LC-MS: 89% pure, Rt = 4.535 min, m/e 441.2 (m) . 

Exainple 134 

Preparation of N- (S-Chloropyridin-2-yl) -2- [ [ 1- {S-furanyl- 
metbyl ) piperidin«4 -ylnethyl ] amino) benzaioide » 




N- (5-Chloropyridin-2-yl) -2- (piperidin-4-ylmethylainino) 
benzamide (0.034 0.1 jnmol) was converted to the title 
compound (0.039 g, 92%) using the procedure described in 
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exanple 78. The product was obtained as an oily residue 
which was was further purified on silica gel. Elution with 
ethyl acetate afforded an oily material which was identified 
by LC-MS (Method A) . 

LC-MS: 90% pure^ Rt * 3.082 min, m/e 425.2 (m) . 

Example 135 

PreparatioB of N-(5-Chloro]^idin-2-yl)-2«-[[l"(4-iiiiidazolyl- 
nethyl } piper idin-4 ~yli&ethyl ] amino] benzaniide • 



N- (5-Chloropyridin-2-yl)-2- (piperidin-4-ylinethylainino) - 
benzamide (0.034 g, 0.1 ininol) was converted to the title 
compound (0.030 g, 71%) using the procedure described in 
example 78. The product was obtained as an oily residue 
which was was further purified on silica gel. Elution with 
dichloromethane-methanol (9:1) afforded an oily material 
which was identified by LC-MS (Method A) . 
LC-MS: 96% pure, Rt = 1-407 min, m/e 425.1 (m) . 

Example 136 

Preparation of H-(5-ChloroRyridin-2*yl)-2-[ tl-(2-furanyl- 
siethyl ) plperldi0-4 -ylmethyl) amino] benzamide • 
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N- {5-Chloropyridin-2-yl) -2- (piperidin-4-ylinethylainino) - 
benzamide (0.034 g, 0.1 mmol) was converted to the title 
compound (0.032 g, 75%) using the procedure described in 
5 example 78. The product was obtained as an oily residue 
which was was further purified on silica gel. Elution with 
ethyl acetate afforded an oily material which was identified 
by LC-MS (Method A) . 

LC-MS: 90% pure. Rt = 3.066 min, m/e 425.1 (m) . 

10 

Bxaiqple 137 

Preparation of N- (5-Chloropyridin*2-yl} *2<» £ [1* (3-pyrldinyl* 
methyl ) piperidin-4 -ylmetbyl ] amino] benzamide • 




15 N- (5*Chloropyridin-2-yl) -2* (piperidin-4-ylmethylainino) - 

benzamide (0.034 g, 0.1 mmol) was converted to the title 
compound (0.058 g, 100%) using the procedure described in 



0 
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exanqple 78. The product was obtained as an oily residu 
I which was was further purified on silica gel. Elution with 

dichloromethane-nvethanol (9:1) afforded an oily material 

which was identified by LC-MS (Method A) . 
5 LC-MS; 87% pure, Rt = 1.632 min, xn/e 436.1 (m) . 

Exaavle 13B 

Preparation of N*-(5*Chloropyrldin-2-yl)*2* t [l*(2*imiaazolyl» 
methyl ) piperidin-4 -ylnettayl ] amino] benzamide • 



N- (5-Chloropyridin-2-yl) -2- (piperidin-4-ylmethylainino) - 
benzamide (0.034 0.1 mmol) was converted to the title 
compound (D.029 g« 68%) using the procedure described in 
example 78. The product was obtained as an oily residue 
15 which was was further purified on silica gel. Elution with 
ethyl acetate-2 N ammonia in methanol (95:5) followed by 
trituration with diethyl ether-acetonitrile afforded a solid 
which was identified by LC^MS (Method A) . 
LC-MS: 66% pure, Rt ^ 1.481 min, m/e 425.1 (m) . 



Preparation of N*(5«cailoropyridin-2*yl)*2-[[l-[l-(4*metboxr* 
phenyl ) ethyl ] piperidin*4 '-ylrne thyl ] amino] benzamide • 



10 




20 



Exasvle 139 
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Using the procedure described in exanple 103, N-CS- 
chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino)benzamide 
(0.03 g, 0.1 nrniol) was converted to the title compound 
5 (0.027 g, 63%), which was identified by LC-MS. (Method A). 
LC-MS: 95% pure. Rt = 4.229 min, m/e 479,3 (m) • 

Sxaxqple 140 

Preparation of N*<5-Chloropyridin-2-yl)-2-[[l-tl-(2-thio- 
1 0 phenyl ) ethyl ] piper idi&^4 -ylmethyl ] amino] benzaaide • 



Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4-ylinethylamino)ben2amide 
(0.03 g, 0.1 mmol) was converted to the title coitpound 
15 (0.039 g, 95%), which was identified by LC-MS (M thod A). 
LC-MS; 91% pur , Rt = 3.868 min, m/e 455,2 (m) • 
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Example 141 

Preparation of N-(5-Chloropyridin-2-yl)-2-C[l-[l-(4-broino- 
pbeay 1 ) ethyl ] piper idin- 4 <^ylne t hyl ) amiao] benzamide • 



Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4~ylmethylamino) benzamide 
(0.03 g, 0.1 inmol) was converted to the title compound 
(0.041 g, 86%), which was identified by LC-MS (Method A)* 
10 LC-MS: 97% pure, Rt = 4.878 min, m/e 529,2 (m+l) . 

Exaiqple 142 

Preparation of N-{5-Cliloropyridin-2-yl)-2-'[ri-H-(4-chloro- 
phenyl ) ethyl ] piper idin*-4 -ylnethyl ] amino ) benzamlde • 




Br 



5 



15 
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Using the procedure described in example 103, N-*(5- 
chloropyridin-2-yl) -2- (piperidin"4-ylinethylainino)ben2amide 
(0.03 g« 0.1 mmol) was converted to the title compotind 
(0.043 99%), which was identified by LC-MS (Method A). 
5 LC-MS: 92% pure, = 5.001 min, m/e 483.2 (m) . 

Example 143 

Preparation of N-(5-Chloropyridin-2-yl)-2-IIl'[l-(2,5-di' 
iiiethyl£uran-3*yl}ethyl]piperidln*4*ylinethyl]a]ninoIb«izamide. 



Using the procedure described in example 103, N-{5- 
chloropyridin-2-yl) -2- (piperidin-4"ylmethylamino)ben2amide . 
(0.03 g, 0.1 mmol) was converted to the title compound 
(0-030 g, 71%), which was identified by LC-MS (Method A). 
15 LC-MS: 96% pure, Rt = 4.624 min, m/e 467.3 (m) . 

Example 144 

Preparation of N- (5-Chloropyridin-2-yl) -2* t [1- [1- (3*chloro- 
phenyl ) ethyl ] piperidin-4 ^ylnethyl] amino] be&zandde • 



10 
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Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino)ben2aniide 
(0.03 g, 0.1 mmol) was converted to the title coinpoimd 
5 (0-026 g, 60%), which was identified by LC-MS (Method B) • 
LC-MS: 99% pure, Rt = 7.883 min. m/e 483.2 (m) . 

Exaiople 145 

Preparation of N-(5-Chloropyridia-2*yl)-2-IIl-(l-a)atliyl* 
1 0 propyl } piperidin-4 ^ylmethyl] amino] benzamide • 



Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino) benzamide 
(0.03 g, 0.1 mmol) was converted to the title compound 
15 (0.034 g, 94%), which was identified by LC-MS (Method A). 
LC-MS: 85% pure, Rt = 3.060 min, m/e 401.3 (m) . 
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Sxasflpl 146 

Preparation of (5-Chloropyrid±n-2-yl) -2- [ [1- (1-ethyl- 
propyl ) piperidin*4 -ylmetbyl ] aiolno] benzandde • 



Using the procedure described in example 103, N-{5- 
chloropyridin-2-yl) -2- (piperidin-4-yljnethylamino)benzainide 
(0.03 g, 0.1 mmol) was converted to the title compound 
(0.035 g, 94%), which was identified by LC-MS (Method A). 
10 LC'MS: 92% pure, 3.440 man, m/e 415.3 (m) . 

Exaiqple 147 

Preparation of M-*(5-Chloropyridin-2-yl)-2«[Il-*(4-thianyl)^ 
piperldin-4-yliQethyl] amino] benzamide • 
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Using th procedure described in exaniple 103, N-fS- 
chloropyridin-2-yl) -2- (piperidin-4-ylinethylajnino)benzamide 
(0.03 0.1 mmol) was converted to the title compound 
<0.039 g, 97%), which was identified by LC-MS (Method A) - 
LC-)IS: 99% pure, Rt - 3.063 xnin, m/e 445.5 (m) . 

Preparation o£ M-(S-cajloropyridin-2-yl)-2-'[ [l-(l-cyclo- 
propyletfayl ) piper idin*4 -ylnethyl ] amino] benzaadde • 




Using the procedure described in example 103, N^(5- 
chloropyridin-2~yl) ~2- |piperidin-4-ylmethylamino)ben2ainide 
(0*03 g, 0.1 inmol) was converted to the title compound 
(0.032 g, 86%), which was identified by LC-MS (Method A). 
15 LC-MS: 91% pure, Rt = 3.276 min, iti/e 413.3 (m) . 

Exasple 149 

Preparation of N-(S-Chloropyridin-2-yl)-2-[(l-cyclohexyl- 
piperidiA-4 -ylinsthyl } amino] bena^amide . 
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Using the procedure described in example 103. N-{5- 
chloropyridin-2-yl ) -2- (piperidin~4-ylinethylamino)benzamide 



(0.03 g, 0.1 mmol) was converted to the title compound, 
5 which was identified by LC-MS (Method A). Further 

purification on silica gel provided clean material (0.015 

39%) 96% pure by HPLC. 

LC-MS: Rt = 3.598 min, m/e 427.3 (m) . 

10 Exasqple 150 

Preparation of N-(5-Chloropyridin*2-yl}-2-[Il*(4-tGtrahydrc- 
pyran-4 -yl )piperialn-4-ylaKtettiyIIaAino]benzaiDide. 



15 chloropyridin-2-yl) -2- (piperidin-4-ylniethylainino)benzamide 
(0.03 g, 0.1 mmol) was converted to the title con¥>ound. 




Using the procedure described in example 103, N-{5- 
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which was identified by LC-MS (Method A) . Further 
{ purification on silica gel provided clean material (0.022 g, 
57%) 87% pure by HPLC. 
LC-MS: Rt = 2.150 min, m/e 429.3 (m) • 

5 

Example 151 

Preparation of N*(5*C3iloropyrldin-^2-yl)-2--[[l-(3-tbiolaiiyl)- 
piperidin*4 -ylmethyl ] amino] benzamide • 




10 Using the procedure described in exanple 103, N*(5- 

chloropyridin-2-yl) -2- (piperidin*4-ylmethylainino)benzaxnide 
(0.03 g, 0.1 mmol) was converted to the title conipcund, 
which was identified by LC-MS (Method A) . Further 
purification on silica gel provided clean material (0.012 g, 

15 31%) 90% pure by HPLC. 

LC-KS: Rt - 2.625 min, m/e 431.2 (m) . 

Sxanple 152 

Preparation of N- (S-Chlorppyridin-2^yl}*2-- t(l-cyclopentyl* 
2 0 piperidin-4 -ylnethyl ) amino] benzamlde • 



wo 00/39118 



PCT/US99/29946 



- 218 - 




Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl ) -2- (piperidin-4-ylinethylainino)benzamide 



(0.03 g, 0.1 mmol) was converted to the title compound 
5 (0.031 g, 83%), which was identified by LC-MS (Method A) • 
LC-MS: 87% pure, = 3.141 min, m/e 413.3 (m) . 

Example 153 

Preparation of N-(5-Chloropyridin-2-yl) -2-[ Il-(l-(2- 
1 0 pyridyl ) ethyl ] piperidin- 4 -ylne thyl ] asdno] benzaioide • 



Using the procedure described in example 103 « N-CS- 
chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino)ben2amide 
(0.03 g, 0.1 mmol) was converted to the titl compound 
15 (0.035 g, 86%), which was identified by LC-MS (Method A)- 
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LC-MS: 88% pure, Rt - 2.934 min, m/e 450.3 (m) . 

I 

Exaiaple 154 

Preparation of M-(5«Chlorppyrldin-2*yl)*2-[(l*-cyclobutyl- 
5 piper ldin-4 -ylaethyl ) aaino] benzamide • 



10 (0.034 g, 95%), which was identified by LC-MS (Method A). 
LC-MS: 51% pure, Rt = 2.793 min, m/e 399.2 Im) . 

Bxajqple 155 

Preparation of N-(5-Cliloropyridin-2-yl>-2-l Il-(l-propyl» 
1 5 butyl ) piperidiD-4 -ylaethyl ] asdiio] benzamide • 




Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4-ylinethylamino)benzamide 
(0-03 g, 0.1 mnol) was converted to the title compound 
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Using the procedure described in example 103, N-(5" 
chloropyridin-2-yl) -2- lpiperidin-4~ylmethylamino)ben2amide 
(0.03 g, 0.1 mmol) was converted to the title conjpoimd 
5 (0.026 g, 65%), which was identified by LC-MS (Method A). 
LC-MS: 98% pure, = 4.759 min, m/e 443.3 (m) • 

Example 156 

Preparation of N-(5<>Chloropyridin-2-yl}*2-[[l-{2-i&danyl}- 
10 piper idin- 4 -ylnethyl ] amino] benzamide . 




Using the procedure described in exaxrple 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4--ylmethylamino)ben2amide 
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(0.03 g, 0.1 mmol) was converted to the title coinpound 
\ (0.027 g. 65%). which was identified by LC-MS (Method A). 
LC-MS: ca.85% pure, Rt = 4.197 min, m/e 461.3 (m) . 

5 Sxanple 157 

Preparation of n*(5-Chloropyriaiii*2-yl)-2-[[l*[l-(2-thiazol- 
yl ) ethyl ] plperidin-4 -ylmetfayl ) amino] benzamide • 




Using the procedure described in example 103, N-(5- 
10 chloropyridin-2-yl) -2- (piperidin-4-ylinethylainino)benzainide 
(0.03 g, 0.1 inmol) was converted to the title compound 
(0.020 g, 49%), which was identified by LC-MS (Method A). 
LC-MS: 100% pure, - 2.785 min, m/e 456.2 (m) . 

15 Example 158 

Preparation of N-(5-Cbloropyriain-2-yl>-2-IIl-Il-(3-pyridin- 
yl ) ethyl ] piperidin-4 -ylnethyl ] amino] benzamide • 
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Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino)ben2amide 
(0.03 g, 0,1 iranol) was converted to the title compound, 
5 which was purified on silica gel to afford clean material 
(0.024 g, 59%) 98% pure by HPLC. 
FD-MS, m/e 450.2 (m) . 

Exaxqple 159 

10 Preparation of N-(5*Chloropyridin-2-yl)-2-[[l-[l-(2-fxxran- 
yl) ethyl]piperidin-4-yljnethyl) asuLnolbenzamide. 



Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4-ylm€thylamino)benzamide 
15 (0.03 g, 0.1 mmol) was converted to the title conqpound 

(0.022 g, 56%), which was identified by LC-MS (Method A). 
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LC-MS: 90% pure, Rt - 3.442 min, m/e 439.2 (m) . 

I 

Bxanpla 160 

Preparation of N-(5-ChlorQpyridln-2-'yl)-2-[[l-[l--(3-£luoro<- 
5 phenyl ) ethyl ] piper ldin»4 -yliuethyl I aioino ] henMndde • 



Using the procedure described in exanple 103, N-(5- 
chloropyridin-2-'yl) "2-- (piperidin-4-ylmethylaniino)ben2amide 
(0-03 g, 0.1 mmol) was converted to the title coinpound 
10 (0.036 g, 86%), which was identified hy LC-MS {Method A). 
LC-MS: ca- 90% pure, = 4.193 min, xn/e 467.3 (in). 

Example 161 

Preparation of lI*(5--Cblorop3r3^idin-»2*yl)-*2-[[l-[l-(4-£luoro 
15 phenyl)ethyl]piperldin-4-yl]nBthyl)a]iiino]benza]iiide« 
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Using the procedure described in exanqple 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin"4-ylmethylamino)benzamide 
(0.03 g, 0.1 mmol) was converted to the title compound 
5 (0.036 g, 86%), which was identified by LC-MS • (Method A ). 
LC*MS: 92% pure, Rt = 4.185 min, iri/e 467.3 (m) . 



Example 162 

Preparation of N- (5"Cbloropyridin-2-yl) -2- [ [1- [1- (2-inethoxy- 
1 0 phenyl ) ethyl ] piper idin-4 -ylmethyl ] amino] benzamide • 




Using the procedure described in exanple 103, N-(5- 
chloropyridin*2-yl) -2- (piperidin- 4 -ylmethylamino) benzamide 
(0,03 g, 0.1 mmol) was converted to the title conipound 
15 (0.040 g, 93%), which was identified by LC-MS (Method A). 
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LC-MS: 100% pur , Rt = 4.588 min, m/e 479.3 (m) . 

I 

I 

Example 163 

Preparation of H-(S-C!hloropyridin*-2-yl)-2-[[l-[l-(4*iBetliyl- 
5 phenyl ) ethyl ]piperldin-4*ylflietfayl] amlnolbenzaaiide. 



Using the procedure described in exantple 103, N-{5~ 
chloropyridin-2-yl) -2- (piperidin-4-ylmethylamlno)ben2ainide 
(0,03 g, 0.1 mmol) was converted to the title coir?:>ound 
10 (0.036 g, 86%), which was identified by LC-MS (Method A). 



£xaBS>le 164 

Preparation o£ K-{5-Chloropyrldin-2^yl)*2-[[l-[l-(3-vietho3V* 
1 5 phenyl ) ethyl ] piper idin* 4 -ylaetl^l ] amino] benzanide • 




LC-MS; ca. 95% pure, ^ 4.656 min, m/e 463.3 [m) . 
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OMe 



Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl ) -2- (piperidin-4-ylmethylamino) benzamide 
(0.03 0.1 xnmol) was converted to the title confound 
5 (0.039 g, 90%), which was identified by LC-MS (Method A). 
LC-MS: 96% pure, = 4.296 min, m/e 479.3 (m) , 

Sxanple 165 

Preparation of H-(5-Chloropyxiain-2-yl)-2-l[l-[l-(3-hydroKy 
1 0 phenyl ) ethyl ] piperidin*4 -ylaethyl ] amino) benzamide . 



Using the procedure described in example 103, N-(5-' 
chloropyridin'2-yl) -2- (piperidin^4-ylmethylamino) benzamide 
(0.03 g, 0.1 nimol) was converted to the title compound 
15 (0.031 g, 74%), which was identifi d by LC-MS (Method A). 
LC-MS: ca. 100% pure. Rt = 3.016 min, m/e 465.3 (m) . 
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Bxasogpl 166 

Preparation of N- ( 5-Chloropyrldln-2-yl) -2- [ [1- [1* (2-faydroRy* 
phenyl ) ethyl ] piper ldin-4 ^-ylnathyl ] amino] benzamida • 



Using the procedure described in example 103, N-(5- 
chloropyridin"2-yl) -2- (piperidin-4-ylmethylainino)benzamide 
(0.03 g, 0.1 mmol) was converted to the title coinpound 
(0.020 g, 48%), which was identified by LC-MS (Method A). 
10 LC-MS: 100% pure, Rt " 3,830 min, m/e 465.3 (m) . 

Cxaxople 167 

Preparation of N-(5-Chloropyridin-2.yl)-2-[Il-[l-(2-Biethyl 
phenyl ) ethyl ] piper idin^4 -ylmethyl ] amino] benzamide . 



5 




15 
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Using the procedure describ d in exanple 103* N-(5- 
chloropyridin-2-yl ) -2- (pxperidin-4-ylinethylainino)benzamide 
(0.03 g, 0.1 mmol) was converted to the title congpoiind 
(0.025 g, 60%). which was identified by LC-KS (Method A). 
5 LC-MS: 94% pure, Rt * 4.463 min, m/e 463.3 (m) . 

Preparat ion of ( 5 -Chlcrotv^idixi- 2 *yl )-*2**[[l-(l ^pheayl- 
ethyl ) piperldiii*4 -ylnethyl ] amino] benzanlde • 



Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4*ylinethylamino)ben2ajnide 
(0,03 g, 0.1 mmol) was converted to the title conqpound 
(0.035 g, 87%), which was identified by LC-MS (Method A), 
15 LC-MS: 100% pure. Rt = 3.828 min, m/e 449.3 (m) . 

Exaiqple 169 

Preparation of N- {5-Chloropyrldin-2-yl) -2- 1 [1- [1- (2-f luoro- 
phenyl ) ethyl ] piper Idin-A "ylxsetfayl ] amino ] benzamide • 




10 
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CI 



F 



Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4-ylmethylainino)ben2amide 
(0.03 g, 0.1 mmol) was converted to the title compound 
5 (0.023 g, 55%), which was identified by LC-MS (Method A). 
• LC-MS: ca. 95% pure, = 4.114 min, m/e 467.3 (m) . 

Example 170 

preparation of N- (5'ailoropyridin-2-yl) -2- 1 [1- O-methyl- 
10 phenyl) ethyl]piperidin-4-ylmethyl] amino] benzamide. 



Using the procedure described in example 103, N-(5- 
chloropyridin~2-yl) -2- (piperidin-4-ylmethylamino)ben2amide 
(0.03 g, 0.1 mmol) was converted to the title compound 
15 (0.026 g, 62%), which was identified by LC-MS (Method A). 
LC-MS: ca. 95% pure, R|- = 4.692 min, m/e 463.3 (m) . 




Me 
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Exampl 171 

Preparation of { 5-caxloropyridin-2*yl ) -2- [ (1- ( l-methyl* 
piper idin-4 -y 1 ) piperidin-4 -ylsie thyl ] amino ] benzaxnlde • 



Using the procedure described in example 103, N-(5- 
chloropyridin-2-yl) -2- (piperidin-4-ylmethylamino)benzainide 
(0.03 g, 0.1 iranol) was converted to the title compound 
(0.032 g, 80%), which was identified by LC-MS (Method A) • 
10 LC-MS: 94% pure, = 1.387 min, m/e 442.3 (m) . 

Example 172 

Preparation of N- (5-Chloropyridin-2-yl)-2- f (l-methyl- 
piperidin-4-ylinethyl ) amino] benzamide Hydrochloride • 




15 
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5 



10 



15 



To a solution of N- (5-chloropyridin-2-yl) -2- (piperidin- 
4-ylmethylainino)benzamide (0*132 g, 0.4 iranol) in ethanol (5 
xnL) , 88% formic acid was added (160 fiL, 1.9 mmol) followed 
by 36% aqueous fonnaldeyde (80 ^L, 1.9 nsnol). The reaction 
mixture was heated at 80 *C for 16 h; then it was allowed to 
cool to room temperature before directly applying it to an 
sex column. After washing well with methanol, the product 
was gravity-eluted with 1 N ammonia in methanol. The 
product fractions were concentrated in vacuo, giving rise to 
0.12 g of an oily residue which corresponded to a 1:2 
mixture of the title compound to bis-methylated product, as 
determined by LC-MS (Method B) . The title compound was 
isolated from the mixture as the pure HCl salt utilizing 
preparative HPLC methods. 

LC-MS: 86% pure, Rt = 6.120 min, m/e 359.2 (m) . 



Preparation of N-(5-Chloropyridixi-2-*yl)-2- [(l-isopropyl- 
piperidin-4 -ylcarbonyl ) amiDo] * 5 -methyl sulfonylbenzamide 
Hydrochloride • 



£xaxople 173 




2HCI 
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A. 4- (MethylsulfonyDnitrobenzen 

To a stirring solution of methyl 4-nitrophenyl sulfide 
(10 g, 59.1 inmol) in chloroform at 0 ^'C was added m-chloro- 
peroxybenzoic acid (55.6 g, 177.3 mmol) . After 3 h, ethyl 
5 acetate (1.2 L) was added followed by satd aq sodium 
bisulfite. After stirring overnight, the layers were 
separated and the organic phase was washed with satd aq 
sodium bicarbonate (3 x 200 mL) « followed by brine, and then 
dried over MgS04, filtered and concentrated in vacuo to give 
10 11.27 g (95%) of the title compound. 
1h-NMR 

FD-MS, m/e 201.1 (m+) 
Analysis for C7H7NO4S: 

Calcd: C, 41.79; H, 3.51; N, 6.96; 
15 Found: C, 41.79; H, 3.59; 6.82. 

B. 4- (Methylsulfonyl) aniline 

A solution of 4- (methylsulfonyl) nitrobenzene (6.26 g, 
31.1 mmol) in THF (200 mL) and ethanol (100 mL) was placed 

20 in a high pressure reaction vessel and to this solution was 

added 5% Pd/C (1.6 g) . The vessel was shaken for 8 h under >-^' 
an atmosphere of hydrogen (60 psi) . The solution was then 
filtered through diatomaceous earth, partially concentrated 
in vacuo, and diluted with diethyl ether. The resulting 

25 precipitate was filtered and dried in vacuo to give 4.84 g 
(91%) of a tan solid. 

1h-nmr 

IS-MS, m/e 172.1 (m+1) 
Analysis for C7H9NO2S: 
30 Calcd; C, 49.11; H, 5.30; N, 8.18; 

Found: C, 49.28; H, 5.48; N, 7.91. 
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C. 2-Iodo-4- (methyl sulfonyl) aniline 

J To a solution of iodine (20.8 g, 81.8 mmol) and silver 

sulfate (25*5 g, 81.8 mmol) in ethanol (1 L) was added 
, 4- (methylsulfonyl) aniline (14 g, 81.8 mmol). After stirring 
5 overnight, the solution was filtered. The precipitate was 
then suspended in THF and stirred for 48 h, then filtered 
again and the filtrate was concentrated in vacuo to give 
15.5 g (64%) of tan solid. The original filtrate was also 
concentrated in vacuo and then suspended in ethanol with 
10 stirring, then filtered and dried in vacuo to give another 
7.92 g (33%) of tan solid. 
Ir-NMR 

IS-MS, m/e 298.3 (in+1) 
Analysis for C7H8NO2IS: 
15 Calcd: C, 28.30; H, 2.71; N, 4.71; 

Found: C, 28.60; H, 2.64; N. 4.54. 

D. 2-1 (l-Boc-piperidin-4-ylcarbonyl) amino] -S-methyl- 
sulfonyliodobenzene 

20 Using methods substantially equivalent to those ' 

described in Example 25-D, 2- [ (l-'Boc-piperidiii-4-yl- 
carbonylJaminoJ-S-methylsulfonyliodobenzene (6.88 g, 40%) 
was prepared from 2 --iodo- 4- (methylsulfonyl) aniline and 
l-Boc-piperidin-4-ylcarbonyl chloride. 

25 

IS-MS, m/e 507,0 (m-l)* 
Analysis for C18H25N2O5IS: 

Calcd: C, 42.53; H, 4.96; N, 5.51; 

Found: C, 42.29; H, 4.87; N, 5.43. 

30 

E. 2- [l«Boc-piperidin-4-yll '6-methylsulfonyl-4H-3, 1- 
benzoxa2in-4-one 

To a stirring solution of 2- [ (l•Boc-piperidin-4-yl- 
carbonyl) amino] -5-methylsulf onyliodobenzene (1.89 g, 3.72 
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mmol) in acetonitrile (50 mL) was added K2CO3 (2.53 g, 18.6 
nunol) followed by Pd(PPh3)4 <0.22 g, 0.19 irnnol) and Cul 
(0.036 g> 0.19 tnmol) . The mixture was placed under an 
atmosphere of CO and heated to 75 ^C. After 2 h, the heat 
5 was removed and the mixture was diluted with ethyl acetate 
and washed with water, then brine. The organic phase was 
then dried with MgSO^, filtered and concentrated in vacuo. 
The residue was chroma tographed over silica gel, eluting 
with a gradient of 10% to 20% ethyl acetate in 
10 dichloromethane . The product containing fractions were 

combined and concentrated in vacuo to give 0.485 g (32%) of 

a white solid. 

1h-NMR 

FD-MS, m/e 408.0 (m+) 
15 Analysis for C19H24N2O6S: 

Calcd: C, 55.87; H, 5.92; N, 6-86; 
Found: C. 56.00; H, 5.94; N, 6.74. 

F. 2- [ (l-Boc-piperidin-4-ylcarbonyl) amino] -N- 
20 (5-chloropyridin-2-yl)-5-methylsulfonylben2amide 

Using methods substantially equivalent to those 
described in Example 51-D, 2- [ {l-Boc-piperidin-4- 
ylcarbonyl) amino] -N- (5-chloropyridin-2-yl) -5-methylsulf onyl- 
benzamide (0.947 g, 89%) was prepared from 2-[l-Boc- 
25 piperidin-4-yl]"6-methylsulfonyl-4H-3,l-ben2oxa2in-4-one. 

IS-MS, m/e 537.3 (m-^1) 

G. N- (5-Chloropyridin-2*yl) -2- [ (piperidin-4-ylcarbonyl) - 
30 amino) -5-me thy Isulfonylbenzamide Trif luoroacetate 

Using methods sxibstantially equivalent to those 
described in Example 9-B, N- (5-chloropyridin-2-yl) -2- 
[ (piperidin-4-ylcarbonyl ) amino] -5-methylsulf onylbenzamide 
trif luoroacetate (0.845 g, 91%) was prepared from 2-[(l-Boc- 
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piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2-yl) -5- 
I^ethylsulf onylbenzamide . 

1h-nmr 

IS-MS, m/e 437.2 (m-^1) 

5 

H. N- (5-Chloropyridin-2-yl) -2- [ (l-isopropylpiperidin-4-yl- 
carbonyl ) amino] -5-methylsulf onylbenzamide Hydrochloride 

Using methods substantially equivalent to those 
described in Example 27, N- (5-chloropyridin-2-yl)-2- [ (1-iso- 

10 propylpiperidin-4-ylcarbonyl) amino] -5-methylsulf onyl- 

benzamide hydrochloride (0.375 g, 50%) was prepared from 
N- (5*chloropyridin-2-yl) -2- I (piperidin-4-ylcarbonyl) amino] • 
5-methylsulfonylbenzamide trifluoroacetate. The product was 
purified using reverse phase HPLC, eluting with a gradient 

15 of 10% through 40% acetonitrile in 0.05% aq HCl over 200 
min. 

1h-nmr 

IS-MS, m/e 479.1 (m+1) 

Analysis for C22H27N4O4SCl-l.5HCl-O.2H2O: 
20 Calcd: C, 49.18; H, 5.42; N, 10.43; 

Found: C, 49.14; 5.18; N, 10.10. 

Exanple 174 

IPreparatlon of N-(5-Chloropyridin-2-yl)-5-(N,N-dimethyl« 
25 aaiinosulfonyl ) -2- [ ( l-i8opropylpiperidl&-4-ylcarbonyl) amino] - 
benzamlde Hydrochloride » 
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A. 4- (N,N-Diinethylaininosulfonyl) nitrobenzene 

To a stirring solution of dimethylamine (180 mL, 40% in 
water, 1.57 mol) in methanol (180 mL) at 0 ^C, was slowly 
5 added 4-nitrobenzenesulfonyl chloride (69-5 g, 314 mmol) . 
After complete addition, the cold bath was removed; and, 
after stirring overnight, the mixture was filtered and the 
precipitate was washed with water and dried in vacuo to give 
68 g (94%) of tan solid. 
10 1h-nmr 

IS-MS, m/e 231.1 (m+1) 
Analysis for C8H10N2O4S: 

Calcd: C, 41.73/ H, 4.38; N, 12.17; 

Found: C, 41.44; H. 4,42; N, 12.04. 

15 

B. 4- (N,N-Dimethylaminosulfonyl) aniline 

Using methods substantially equivalent to those 
described in Example 173-B, 4- (N,N*dimethylaminosulfonyl)- 
aniline (11.7 g, 85%) was prepared from 4- (N,N-dimethyl- 
20 aminosulfonyl) nitrobenzene, • 
1h-nmr 

IS-MS, m/e 201.2 (m+1) 
Analysis for C8H12N2O2S: 

Calcd: C, 47.98; H, 6.04; N, 13.99; 
25 Found: C, 48.30; H, 6.03; N, 13.74. 
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J C. 2-Iodo-4- (N,N-dimethylaminosulfonyl) aniline 

Using methods substantially equivalent to those 
' described in Example 173-C, 2-iodo-4- (N.N-dimethylamino- 
5 sulfonyl) aniline (12.8 g, 68%) was prepared from 
4- (N,N-dimethylaminosulfonyl) aniline . 

Ih-nmr 

IS-MS, m/e 327.1 (m+1) 
Analysis for CSH11N2O2IS: 
10 Calcd; C. 29.46; H, 3.40; N, 8.59; 

Found: C, 29.47; H, 3.16; N, 8.37. 



D. 2-1 (l-Boc-piperidin-4-ylcarbonyl)ainino]-5- 
(N, N-dimethylaminosulf onyl ) iodobenzene . 

15 Using methods substantially equivalent to those 

described in Exanple 25-D, 2- 1 (l-Boc-piperidin'-4-yl- 
carbonyl ) amino] -5- (N,N-dimethylaminosulfonyl) iodobenzene 
(6.65 g, 40%) was prepared from 2-iodo-4- (NrN-dimethylamino- 
sulfonyDaniline and l-Boc-piperidin-4-ylcarbonyl chloride. 

20 1h-NMR 

IS-MS, m/e 536.2 (m-l)* 
Analysis for C19H28N3O5IS: 

Calcd: 42.46; H, 5.25; 7.82; 

Found: C, 42.32; H, 5.30; N. 7.65. 

25 

E. 2- (l-Boc-piperidin-4-yl) -6- {N,N-dimethylaminosulfonyl) - 
4H-3, l-benzoxazin-4-one 

Using methods substantially equivalent to those 
described in Exaxnple 173-E, 2- (l-Boc-piperidin-4-yl)-6- (N^N- 
30 dimethylaminosulfonyl) *4H-3« l*benzoxazin*4-one (0.87 g, 53%) 
was prepared from 2- ( (l-Boc-piperidin-4-ylcarbonyl)amino] -5- 
(N, N-dimethylaminosulf onyl ) iodobenzene . 
1h-nmr 
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Analysis for C20H27N3OgS: 

Calcd: C, 54.91; H, 6.22; N, 9.60; 
Found: C, 54.80; H, 6.28; N, 9.60. 

5 F. 2- f (l"Boc-piperidin-4-ylcarbonyl) amino] -N- (5-chloro- 
pyridin-2-yl) -5- (N,N-dimethylaininosul£onyl)benzamide 
Using methods substantially equivalent to those 
described in Example 51-D, 2- ( (l-Boc-piperidin-4-yl- 
carbonyl) amino} -N- (5-chloropyridin-2-yl) -5- (N,N-dimethyl- 
10 aminosulfonyDbenz amide (0.912 85%) was prepared from 
2- {l-Boc-piperidin-4-yl) -6- (N,N-dimethylaminosulf onyl) -4H- 
3, l-ben2oxazin-4-one and 2-amino-5-chloropyridine. 

1h-nmr 

IS-MS, m/e 566.5 (m+1) 
15 Analysis for C25H32N5O5CIS: 

Calcd: C, 53.05; H, 5.70; N, 12.37; 
Found: C, 53.45; H, 5.88; N, 11.79. 

G. N- (5-Chloropyridin'"2-yl) -5- (N,N-dimethylaminosulfonyl) - 
20 2-[ (pip€ridin-4-ylcarbonyl)aminoJbenzamid€ Trif luoroacetate 
Using methods substantially e<juivalent to those 
described in Example 9-B, N-(5-chloropyridin-2-yl)-5-{N,N- 
dimethylaminosulf onyl ) -2- [ (piperidin-4-ylcarbonyl ) amino] - 
benzamide trif luoroacetate (0.745 g, 92%) was prepared from 
25 N- (5-chloropyridin-2-yl) -2- 1 (l-Boc-piperidin-4-ylcarbonyl) - 
amino) *5- (N.N-dimethylaminosulf onyl) benzamide. 
1h-NMR 

IS-MS, m/e 466.1 (m+1) 
Analysis for C20H24N5O4SCl-CF3OH: 
30 Calcd: C, 45.56; H, 4.34; N, 12.08; F, 9.83; 



Found: 



C, 45.85; H, 4.39; N, 11.87; F, 10.68. 
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H. N- (5-Chloropyridin-2-yl) -5- (N.N-dimethylaminosulf onyl) 
I 2~l (l-isopropylpiperidin-4-ylcarbonyl)aniino]benzajnide 
Hydrochloride 

' Using methods siibstantially equivalent to those 

5 described in Example 27, K- (5-chloropyridin-2-yl)*5- (N^N- 
dimethylaminosulfonyl) -2- { (l-isopropylpiperidin-4-yl- 
carbonyl) amino] benzamide hydrochloride (0.605 86%) was 
prepared from 15-chloropyridin-2-yl) -5- (N^N-dimethyl- 
aminosulfonyl) -2- [ (piperidin-4-ylcarbonyl)aminolbenzamide 

10 trif luoroacetate . 

IS-MS, m/e 508-1 (m+1) 

Analysis for C23H3oN504SCl-l,5HCl-1.8H20: 

Calcd: C. 46.41; H, 5.94; N, 11.77; Cl, 14-89; 
15 Found: C, 46.70; H, 5.55; N, 11.47; Cl, 15.22. 



Exaaple 175 

Preparation of N-(5-Chloropyrldln-2-yl)-2-C (4-iBopropyl- 
piperaz in* l^ylcarbonyl) amino) -5- (ntetl^lsulf onyDbenzasnide. 

.CI 




20 

A. 2- [ {4-Boc-piperazin"l-ylcarbonyl)amino]-5- (methyl- 
sulf onyl ) iodobenzene 

Using methods substantially equivalent to those 
described in Example 51-A, 2- I (l-Boc-pipera2in-4-yl- 
25 carbonyl ) amino) -5- (methylsulf onyl) iodobenzene (7.42 g, 86%) 
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was prepared from Boc-piperazine and 2-iodo-4-(in thyl- 
sul f ony 1 ) ani 1 ine . 

IS-MS, xn/e 508.1 (m-l)- 
5 Analysis for C17H24N3O5IS: 

Calcd: C, 40.09; H, 4.75; N. 8.25; 

Pound: C, 39.81; H, 4.67; N, 7.99. 

B . 2- I l-Boc-piperazin-4-yl ] -6-methylsulf onyl-4H-3 , 1 - 

10 benzoxa2in-4-one 

Using methods substantially equivalent to those 
described in Example 173-E, 2- (l-Boc-piperazin-4-ylJ -6- 
methylsulfonyl-4H-3, l-ben2oxazin-4-one (1.05 g, 63%) was 
prepared from 2- { (l-Boc-piperazin-4-ylcarbonyl)amino]-5- 

15 <methylsulfonyl) iodobenzene. 

Ih-nmr 

IS-MS, m/e 410.1 (m+1) 
Analysis for C18H23N3O5S: 



C. 2-1 t l-Boc-pipera2in-4-'ylcarbonyl) amino} -N-( 5-chloro- 
pyridin-2-yl) - 5- (methylsulf onyDbenzamide 

Using methods substantially equivalent to those 
25 described in Example 51-D, 2- ( (l-Boc-piperazin-4-yl- 
carbonyl)aITuno] -N- (5-chloropyridin~2-yl) -5- (methyl- 
sulf onyl Jbenzamide (0.565 g, 85%) was prepared from 
2- [l-Boc'pipera2in-4-yl]-6-methylsulfonyl-4H-3, 1-benzoxazin 
4 -one. 
30 ^H-NMR 

IS-MS, m/ 538.1 (m-fl) 



20 



Calcd: 



Found: 



C, 52.80; H, 5.66; N, 10.26; 
C, 52.59; H, 5.47; N, 9.97. 



wo 00/391 18 PCT/US99/29W6 

- 241 - 

D. N- (5-Chloropyridin-2-yl) -5- (methylsulfonyl) -2- 

J I (pipera2in-4-ylcarbonyl) amino] benzamide trif luoroacetat 

Using methods substantially equivalent to those 
< described in Example 9-B, N- (5-chloropyridin-2'yl)•5- 
5 (methylsulfonyl) -2- 1 (piperazin-4-ylcarbonyl)aminoJben2amide 
trif luoroacetate (1.02 96%) was prepared from 2-I(l-Boc- 
piperazin-4-ylcarbonyl ) amino) -N- (5-chloropyridin-2-yl) -5- 
(methylsulf onyl )ben2amide. 

10 IS-MS, m/e 438.0 (m+1) 

E . N- ( 5 -Chlor opy r idin- 2 -yl ) - 2 - [ ( 1 - i sopropy Ipiperazin- 4 -yl - 
carbonyl) amino] -5- {methylsulfonyl )ben2araide 

Using methods substantially equivalent to those 
15 described in Example 27, N- (5-chloropyridin-2*yl) -2- [ (1-iso- 
propylpipera2in-4-ylcarbonyl) amino] -5- (methylsulfonyl) - 
benzamide (0.34 g, 77%) was prepared from N- (5-chloro* 
pyridin-2-yl) -5- (methylsulfonyl) -2" I (piperazin-4-yl- 
carbonyl ) amino] benzamide trif luoroacetate . 
20 1H"NMR 

IS-MS, m/e 480.1 (m+1) 
Analysis for C21H26N5O4SCI: 

Calcd: C, 52.55; H, 5.46; N, 14.59; 
Found: C, 52.25; H, 5.33; N, 14.23. 



25 



Bxanple 176 

Preparation of N-(5-Chloropyrldin-2*yl)-5-(K,N-*diziiet2iyl- 
aminosulf onyl ) 2 * [ ( 4 * isopropylpiperazin*l»ylcarbo&yl ) aminol • 
benzamide Hydrochloride* 
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A . 2 - { { 1 - Boc -pi per a 2 in - 4 -y 1 carbony 1 ) amino J - 5 - { N , N-di - 
methylaminosulfonyl } iodobenzene 

Using methods substantially equivalent to those 
5 described in Exanqple 51-A, 2- 1 (l"Boc-piperazin-4*yl- 

carbonyl) amino] -5- (N»N-dimethylaminosulfonyl) iodobenzene 
(6.58 79%) was prepared .from 2-iodO"4- (N,N-dimethylamino- 
sul f onyl ) ctni 1 ine . 

10 IS-MS, m/e 537.1 (m-1)- 

B. 2- (l-Boc-pipera2in-4-yl)-6- (N^N-dimsthylairdnosulfonyl) - 
4H-3 , l-benzoxazin-4-one 

Using methods substantially equivalent to those 
15 described in Example 173-E, 2-(l-Boc-pipera2in-4-yl)-6-(N,N- 
dimethylaminosulfonyl)-4H-3,l-^benzoxazin*4-one <0.98 g, 60%) 
was prepared from 2-{ (l•Boc-pipera2in-4-ylcarbonyl)aminoJ-5- 
(N, N-dimethylaminosulf onyl ) iodobenzene . 

20 IS-MS, m/e 438.1 (m+1) 

Analysis for C19H26N4O5S: 

Calcd: C, 52.04; H, 5.98; N, 12.78; 

Found: 52.10; H, 5.90; N, 12.73. 
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C. 2- [ (l-Boc-piperazin-4-ylcarbonyl ) amino] -N- (5-chloro- 
\ pyridin-2-yl) -5- (N.N-dimethylaminosulfonyDbenzaniide 

Using methods siibstantlally equivalent to those 
' described in Exaniple 51-D, 2- ( (l-Boc-pipera2in-4- 
5 ylcarbonyl ) amino) -N- (5-chloropyridin-2-yl) -5- {N,N- 

dimethylaminosulfonyDbenzamide (0.963 82%) was prepared 
from 2- (l-Boc-pipera2in-4-yl)-6- (N,N-dimethylaminosulfonyl)- 
4H-3 , l-ben2oxa2in-4-one. 

10 IS-MS, m/e 567.1 (m+1) 

D. N- (5-Chloropyridin-2-yl) -5- {N,N-dimethylaminosulfonyl)- 
2-1 (pipera2in-4-ylcarbonyl) amino] benzamide trif luoroacetate 

Using methods sxibstantially equivalent to those 
15 described in Example 9-B, N- (5-chloropyridin-2-yl) -5- (NrN- 
dimethylaminosulfonyl) -2- I {piperazin-4-ylcarbonyl) amino] - 
benzamide trif luoroacetate (0.908 g, 94%) was prepared from 
2- I (l-Boc-pipera2in-4-ylcarbonyl) amino] -N- {5-chloropyridin- 
2'yl) -5- (N,N-dimethylaminosulfonyl) benzamide - 
20 1H"NMR 

IS-MS. m/e 467.1 (m+1) 

Analysis for Ci9H23N604SCl-l.lTFA: 

Calcd: C, 42.98; H, 4.10; N, 14.19; F, 10.58; 

Found: C, 43.05; Hr 4.01; N, 13.85; F, 10.40. 

25 

E. N- (5-Chloropyridin-2-yl) -5- ( N,N- dime thy laminosulfonyl)- 
2- 1 ( l-isopropylpipera2in-4-ylcarbonyl ) amino] benzamide 
hydrochloride 

Using methods substantially equivalent to those 
30 described in Example 27, N- (5-chloropyridin-2-yl) -5* (N^N- 
dimethylaminosulf onyl) -2- [ (l-isopropylpiperazin-4-yl- 
carbonyl) amino] benzamide hydrochloride (0.616 g, 84%) was 
prepared from N- {5-chloropyridin-2-yl) -5- (N,N-dimethylamino- 
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sulfonyl) -2- 1 (piperazin-4-ylcarbonyl)aininoJben2ainide 

trifluoroacetate. 

Ih-NMR 

IS-MS, m/e 509.1 (m+l) 
5 Analysis for C22H29N6O4SCl-l.8HCl-l.6H2O: 

Calcd: C. 43.65; H, 5.70; N, 13.89; CI, 16.40; 
Found: C, 43.72; H. 5.56; N, 13.54; CI, 16.46. 

Example 177 

10 preparation of N- (5-Chloropyridin-2-yl)-2-(l-iBopropyl- 
piper idin-4 -y laiethylanino ) -4->iiietboxycarbonylt>«nza»ide 



A. N- (5-Chloropyridin-2-yl) -4-^1ethoxycarbonyl-2-nitro- 
15 benzamide 

Using a similar procedure to that described in Exairple 
1-A, 4-n\ethoxycarbonyl-2-nitroben2oic acid (1.87 g, 8.31 
mraol) and 2-ainino-5-chloropyridine (1.16 g, 9.14'ininol) 
afforded 2.05 g (74%) of the title compound. 
20 Ih-NMR, IR 

IS-MS, m/e 336 (m+l) 
Analysis for C14H10CIN3O5: 

Calcd: C. 60.09; H, 3.00; N, 12.52; 

Found: C, 49.73; H, 2.94; N. 12.19. 




25 
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B. 2-Amino-N- (5-chloropyridin-2-yl) -4-inethoxycarbonyl- 
benzamide 

Using a similar procedure to that described in Exaitple 
2-B, N- (5-chloropyridin-2-yl) -4-methoxycarbonyl-2-nitro- 
benzamide (2.00 5.99 mmol) afforded 1.50 g (82%) of the 
title compound. 

IS-MS, m/e 305 (m+1) 
Analysis for Ci4Hi2CiN303 : 

Calcd: 55.00; H, 3.96; 13.74; 

Pound: 54.43; H, 3.68; N, 13.64. 

C. (5-Chloropyridin"2-yl) -4-methoxycarbonyl"2- 
(piperidin- 4 -ylmetbylamino) benzamide 

Using a similar procedure to that described in Exairple 
47-C&D, 2-amino-N- (5-chloropyridin-2-yl ) -4-methoxycarbonyl- 
benzamide (1.00 g. 3.28 mmol), 1-tert-butoxycarbonyl- 
piperidine-4-Cdrboxaldehyde (1.05 g, 4.92 xninol) , and borane 
trimethylamine complex <717 mg, 9.94 mmol) afforded 1.10 g 
(84%) of the title compound. 
1h-NMR 

IS-MS, m/e 403 (m+1) 

D- N- (5-Chloropyridin-2-yl) -2- (l-isopropylpiperidin-4-yl- 

methy lamino ) - 4 -me thoxycarbonylbenzamide 

Using a similar procedure to that described in Exaniple 
N- (5-chloropyridin-2-yl)-4-xnethoxycarbonyl-2- 

(piperidin*4-ylmethylamino)benzamide (230 mg, 0.572 mmol) 

afforded 168 mg (66%) of the title compound. 

1h-nmr 

IS-MS, m/e 445 (m+1) 
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Exaxqpl 178 



Preparation of N*(5-Chloropyridin«2-yl)-4-3iiethoavcarbonyl*2- 
[ 1 • ( 4 -pyr id inyl } piper idin - 4 -y Imethy lamino ) benzanide 



Using a similar procedure to that described in Example 
52, N- (5-"Chloropyridin-2-yl) -4-inethoxycarbonyl-2- (piperidin- 
4-ylinethylainino)ben2aniide (700 mg, 1.74 mmol) afforded 380 
xng (45%) of the title compound. 
1h-NMR, IR 
IS-MS, m/e 480 (m+1) 
Analysis for C25H26ClNg03 : 

Calcd; C, 62.56; H, 5-46; N, 14.59; 

Found: 62.58; H/5.52; N. 14.51. 



Preparation of 4-Carboxy-N- (5-chloropyridin-2-yl) •2- 
( 1 - i sopr opylpiper idin'-4 -ylaetby lanino } benzasdde 
Bydrochloride 




Exaiople 179 
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A solution of N-- (5-chloropyridin-2-yl) -2- (1-isopropyl- 
piperidin-4*ylinethylandno) -4-inethoxycarbonylben2amxde (100 
xoQ, 0.225 nunol) in 4:1 tetrahydrofuran: water (2*5 mL) was 
5 treated with lithium hydroxide (20 mg, 0.90 mmol) . After 17 
h. the pH of the mixture was adjusted to 2-3 by addition of 
1 N HCl. The mixture was then concentrated and the residue 
purified by RPHPLC affording 32 mg (30%) of the title 
compound as a hydrochloride salt. 
10 1h-NMR 

IS-MS, m/e 431 (m+1) 

Exaxaple 180 

Preparation of 4-CarboJcy-N- {5-chloro]Wridin-2-yl^•2- 
l 5 [ 1 - ( 4 -pyr idinyl ) piperidin-4 -y laethylandno ] benzaaide 
Dlhydrochloride 
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Using a similar procedure to that described in Example 
179, N- (5-chloropyridin-2-yl) -4-methoxycarbonyl-2- [1- 
( 4 -pyridiny 1 ) piper i din- 4 -y Ime thyl ami no ] benzami de ( 1 8 0 mg , 
0.376 mmol) afforded 125 mg (62%) of the title compound as a 
5 hydrochloride salt. 
1h-NMR, IR 
IS-MS, m/e 466 (m+1) 

Analysis for C24H24CIN5O3 (3.0 HCl. 1.5 H2O) : 
Calcd: 47.86; H, 5.02; 11.63; 

10 Found: C, 47.81; H, 4-91; N, 11.43- 



Exaznple 181 

Preparation of N-(5-Cliloropyridin-2-yl)-2-tl-(2-thiocarbam- 
oylpyridin-4 -yl ) piperidin-4 -ylmethylasiino] benzamide 



15 




A pressure tube was charged with N- (5-chloropyridin-2- 
yl) -2- U- (2-cyanopyridin-4--yl)piperidin-4-ylmethylamino) - 
benzamide (50 mg, 0-11 mmol) and 1:2 methanol : tetrahydrofuran 
(3 mL) ; and the solution was treated with anunonia(g), 

20 sealed, and allowed to stir for 2 days. The mixture was 

then treated with hydrogen sulfide (g), sealed and allowed 
to stir for 2 days. The mixture was concentrated and the 
residue purified by column chromatography (Si02: 2% methanol 
in methylene chloride) affording 38 mg (70%) of the title 

25 compound. 
1h-NMR, IR 

IS-MS, m/e 481 (m+1) 

Analysis for C24H25CIN6OS 0.25 H2O: 

Calcd: C. 59.37; H, 5.29; N, 17.31; 



/ 
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Pound: 



59.04; H, 5.04; N, 16.65. 



Eicajqplo 182 

Freparatloa of N-(5-Chloropyridin-2-yl)-2-Il-(2-carbampsrl- 
5 pyr idin-4 -yl ) piper ldin-4 -yl&ethylaaino] benzamide 



A pressure tube was charged with N- {5-chloropyridin-2- 
yl) -2- [ [1- {3-niethoxycarbonylpyridin-4-yl)piperidin-4- 
ylmethyl] amino] benzamide (50 mg, 0.10 mmol) and 2 N ammonia 

10 in methanol (5 mL) , sealed, and placed in a 110 bath. 
After 4 h, the mixture was transfered to a 60 bath. 
After 3 days, the mixture was cooled, concentrated, and the 
residue purified by column chromatography (Si02i 2% methanol 
in methylene chloride) affording 48 mg (96%) of the title 

15 compound. 
1h-NMR, IR 

IS-MS, m/e 465 (m+1) 

E}caaqple 183 

20 Preparation of N-(5*Chloropyridin-2-yl)-2*[l-[2-(hydroxy- 
mthyl ) pyridia-4*yl ] piperidin-^A-ylsiiethylaaiiao] benzamide 
Trifluoroacetic Acid Salt 
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HO 



A solution of N- (5-chloropyridin-2-yl) -2- 1 II- ^3- 
l^ethoxycarboTlylpyridin-4 -yl ) piperidin-4-ylinethyl ] amino] - 
benzamide (200 mg. 0.42 mmol) in cietrahydrofuran was treated 
5 with lithiiam aluminxim hydride (1 M in THF, 0.83 mL, 0.83 
mmol) . After 2 h, additional lithium al\iminum hydride was 
introduced (0.42 mL, 0.42 mmol). After 0.5 h, the mixture 
was treated with water, 1 N NaOK« and a saturated aqueous 
solution of soditim potassium tartrate. The mixture was 
10 washed with EtOAc {3x) and the combined extracts were dried 
with magnesium sulfate, filtered, concentrated, and the 
residue purified by RPHPIJC affording 17 mg (7%) of the title 
compound as a trif luoroacetate salt. 
1h-NMR, IR 
15 IS-MS, m/e 452 (m+1) 

Analysis for C26H27CIP3N5O4 (6.0 H2O) : 

Calcd: C, 46.33; H, 5.83; N, 10.38; 
Found: C, 46.08; H, 5.68; N, 11.01. 

20 Example 184 

Preparation of 5-Chloro-N- (5'iftBthylpyridin-2-yl) -2- 
( [1- (tetrahydrothiopyran-4-yl)piperidin-4-yllinethyl- 
amino} benzamide • 
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5-Chloro-N- (5-methylpyridin-2-yl) -2- [ (4-piperi- 
dinylmethyl) amino Ibenzamide from Example 99-A {0.45 g, 1.25 
5 mmol) was dissolved in 95:5 methanol-acetic acid (10 mL) , 
followed by addition of tetrahydrothiopyran-4-one (1.46 g, 
12.6 mmol) and sodiiim cyanoborohydride (5.0 mL of a 1 M 
solution in tetrahydrofuran, 6.0 mmol). After stirring at 
60 for 96 h, the mixture was concentrated in vacuo; and 
10 the residue was directly subjected to silica gel 

chromatography. Elution with 9:1 dichlorome thane -methanol 
provided 0.23 g (40%) of the title product as a yellow 
solid. 

Inmr 

15 mp 173-176 

MS, m/e 459.3 W^) . 
Analysis for C24H31CIN4OS: 



Preparation of 5-Chloro-N-(5-ttetlvlp3rridin-2-yl)«2*{ 



Pound: 



Calcd: 



C, 62.80; H, 6-81; 12.20; 
C, 62.75; H, 6.71; N, 12.05. 



20 



Exaxvle 185 



dioxohexahydro-lX ^-tliippyraxi*4-yl)plperldine- 
4 <-y 1 ] XD0thy 1 amino ) benzamide • 



25 



f0 
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To a solution of 5-chloro-N- (5"methyIpyridin-2-yl) -2- 
{ II- (tetrahydrothiopyran-4-yl)piperidin-4-yl]methyl- 
amino}benzamide from Example 184 (1.0 g, 2.2 mmol)in 20 mL 
of di chl or ome thane, 50% m-chloroperoxybenzoic acid was added 
(1.88 g, 10.9 iniuol) . The solution was stirred at room 
tenperature overnight, then concentrated in vacuo and taken 
up in a few mL of methanol. The crude solution was directly 
applied to a 10 g SCX column, flushed with methanol, and 
eluted with 9:1 dichloromethane-2 M ammonia in methanol. 
Two products were isolated; the minor one (18 mg of an 
orange solid) was identified as the title product by MS. 
mp 154-156 <>C 
I'^^NMR, IR 
MS, m/e 491.0 (M+) . 

Exanple 186 

Preparation of 5-Cbloro-N-(5*inethylpyridin-2-yl)-2- 
[ (l-*cycloheptylpiperidln^4-yl )2nethylaminoJbezizajzdde . 
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A solution of 5-chloro-N- (5-inethylpyridin-2-yl) -2- { (4- 
piperidinylmethyl) amino] benzatnide from Example 99-A (0.45 g, 
5 1.25 mmol) in 10 mL of 95:5 methanol-acetic acid was treated 
with excess cycloheptanone {1.48 mL, 12.5 mmol), followed by 
sodium cyanoborohydride (5.0 ml of a 1 M solution in 
tetrahydrofuran, 6.0 mmol). After stirring at 50 for 96 
h, the mixture was concentrated in vacuo; and the residue 
10 was subjected to silica gel chromatography. Elution with 
9:1 dichloromethane-methanol provided 0.41 g (72%) of the 
title compound as an off-white solid. 

Inmr 

mp 159-161 oc 
15 MS, m/e 455.3 (VL^) - 

Analysis for C2 6^3 5CIN4O -0.51120: 

Calcd: C, 67.30; H, 7.82; N, 12.07; 

Found: C, 67.85; H, 7.48; N, 12.09. 

20 Example 187 

Preparation of 5*Chloro-H*(5-inethylpyridiii-2"yl)-2-[(l-sec- 
butylpiperidiD-4 -yl )iBetlqrlamlno] benzamide • 
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A solution of 5-chloro-N- (5-methylpyridin--2-yl) -2- 1 (4- 
piperidinylmethyl) amino Iben^amde from Example 99-A (0,45 g, 
1.25 mmol) in 10 mL of 95:5 methanol-acetic acid was treated 
with methylechyl ketone (1.12 mL, 12.5 mmol), followed by 
sodium cyanoborohydride (5.0 ml of a 1 H solution in 
tetrahydrofuran, 6,0 mmol). After stirring at 50 for 96 
h, the mixture was concentrated in vacuo; and the residue 
was subjected to silica gel chromatography. Elution with 
9:1 dichloromethane-methanol afforded 0.26 g (50%) of the 
title compound as a tan solid. 

Inmr 

mp 126-128 oc 

MS, m/e 415.2 (M+) . 

Analysis for C23H31CIN4O -11120: 

Calcd: C, 63.80; H, 7.68; N, 12.93; 

Found: C, 63.99; H, 7.20; N, 12,93 

Exaiqple 188 

Preparation of 5-Cbloro-'N-(5-methylpyridin-2-yl)-2-{ Il-(3- 
penty 1 ) piperidin*4 -yl ] methylamino) benzamide • 



wo 00/39118 



PCr/US99/29M6 



- 255 " 




A solution of 5-chloro-N- (5-inethylpyridin-2--yl) -2« [ (4- 
piper idinylme thy 1) amino] ben zamide from Example 9 9- A (0.45 g, 
5 1.25 mmol) in 10 mL of 95:5 methanol-acetic acid was treated 
with excess 3-pentanone (1.32 mL, 12.5 mmol), followed by 
sodium cyanoborohydride (5.0 ml of a 1 M solution in 
tetrahydrofuran, 6.0 mmol). After stirring at 50 for 96 
h, the mixture was concentrated in vacuo; and the residue 
10 was subjected to silica gel chromatography, Elution with 
9:1 dichloromethane-methanol furnished 0.21 g (39%) of the 
title coirpound as a yellow solid. 

Inmr 

mp 122-124 oq 
15 MS, m/e 429.3 (M+) . 

Analysis for C23H31CIN4O: 

Calcd: C, 67.19; H, 7.75; N, 13.06; 

Found: C, 66.71; H, 7.59; 12.96. 



20 Bacaiqple 189 

Preparation of 5-Chloro-N- (5-inethylpyridin"2-yl)-2* 
[ ( 1 '-cyclohexylplperidixi-4 -yl ) nethylamino] benzanide* 
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A solution of 5-chloro-N- (5-inethylpyridin-2-yl) -2- ( (4- 
piperidinylmethyl) amino Ibenzamide from Example 99-A (0.45 g, 
5 1-25 mmol) in 10 mL of 95:5 methanol -acetic acid was treated 
with excess cyclohexanone (1.30 mL, 12.5 mmol), followed by 
sodium cyanoborohydride (5.0 ml of a 1 M solution in 
tetrahydrofuran, 5.0 mmol). After stirring at 50 for 48 
h, the mixture was concentrated in vacuo: and the residue 
10 was subjected to silica gel chromatography. Elution with 
9:1 dichloromethane-methanol afforded 0.34 g (62%) of the 
title compound as a yellow solid. 
^NMR 

mp 176.4-177.8 
15 MS, m/e 441.3 (M+) . 

Analysis for C25H33CIN4O: 

Calcd: C, 68.09; H, 7.54; N, 12.70; 

Found: C, 68.37; H, 7.67; N. 12.78. 

20 Ebcaanple 190 

Preparation of 5-Chloro-N- (5-iaethylRyridln-2-yl)-2- 
( (tetrahyaropyran-4»yl)piperldin-4--yl]nethylainino)- 
benzamide. 
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A solution of 5-chloro-N- (5-inethylpyridin--2-yl) -2- 1 (4- 
piperidinylmethyl) amino) benzamide from Exan^le 99-A (0,45 g, 
5 1.25 mmol) in 10 mL of 95:5 methanol-acetic acid was treated 
with excess tetrahydro-4H-pyran-4"one (1.16 mL, 12.5 nunol) « 
followed by sodium cyanoborohydride (5-0 ml of a 1 M 
solution in tetrahydrofuran, 6.0 mmol). After stirring at 
50 for 36 h, the mixture was concentrated in vacuo; and 
10 the residue was subjected to silica gel chromatography. 
Elution with 9:1 dichloromethane-2 M ammonia in methanol 
afforded 0.51 g (93%) of the title compound as a yellow 
solid. 
^NMR 

15 mp 166-168 oq 

MS, m/e 443.2 {M+) . 
Analysis for C24H31CIN4O2 : 

Calcd: C, 65.07; H, 7.05; N, 12.65; 

Found: C, 65.04; 6.84; N. 12.56. 

20 

Sxainple 191 

Praparatioa of 5-CliIoro-N-(5-]aetl]ylpyrldia-2-yl)-2- 

{ [1- (tetrahydrothipphen*3-yl)plperidin-4-yl]iiiethylami&o}^ 

benzaadde. 



25 
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A solution of 5-chloro-N- (5-in€thylpyridin-2-yl) -2- [ (4- 
piperidinylmethyl) amino Ibenzamide from Example 99-A (0.45 g, 
5 1.25 iTunol) in 10 mL of 95:5 methanol -acetic acid was treated 
with excess tetrahydrothiophen-3-one 11.07 mL, 12.5 mmol) , 
followed by sodium cyanoborohydride (5.0 ml of a 1 M 
solution in tetrahydrofuran, 6.0 mmol) . After stirring at 
50 for 96 h, the mixture was concentrated in vacuo; and 
10 the residue was subjected to silica gel chromatography. 
Elution with 9:1 dichloromethane-2 M ammonia in methanol 
afforded 0.43 g (77%) of the title compound as a yellow 
solid. 

Inmr 

15 mp 151-153 OC 

MS, m/e 445.2 . 
Analysis for C23H29CIN4OS: 

Calcd: C, 62.08; H, 6.57; N, 12.59; 

Found: C, 62,83; H, 6.63; N, 12.52. 

20 

Exaiqple 192 

Preparation of 5-Chloro-N- (5-inethylpyridin-2-yl)»2-{ 1- 
dioxotetrahydro-lX^- tbiophen-3 -yl ) piperidin-* 
4 -yl ] nethylaaino Ibenzamide . 



25 
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A solution of 5-chloro-N- {5-inethylpyridin-2-yl) ~2-{ U- 
5 ( tetrahydrothiophen- 3 -yl ) piperidin-4 -yl ] methylamino) - 
benzamide from example 191 (0.1 g, 0.22 mmol) in 
dichloromethane at 0 was treated with xn-chloroperoxy- 
benzoic acid (84 mg, 0.24 mmol). After 5 h at 0 ®C, an 
identical portion of 50% m-chloroperoxybenzoic acid was 

10 added. The reaction mixture was kept at 0 overnight, 
before directly applying it to an SCX column. After a 
thorough wash with methanol^ elution with 9:1 
dichloromethane~2 M ammonia in methanol provided a crude 
product, which was submitted to preparative thin layer 

15 chromatography. Elution with 9:1 dichloromethane-methanol 
provided three different product bands. The product with 
the highest Rf value was assigned to the title sulfone by 
liC-MS (method B) . Isolation of this band provided 30 mg 
(30%) of the title compound as a yellow foam. 

20 LC-MS: 86% pure, Rt = 5.425 min, m/e 477.1 (M) . 
Inmr, IR. 



25 



Example 193 

preparation of S-Chloro-H- (5-lllethylpyrldill-2-yl)-2- 
[ ( 1 *cyclopeatylpip ridin*4 -yl ) netl^lainino] benzamid 
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A solution of 5-chloro-N- {5-methylpyridin-2-yl) -2- [ (4- 
piperidinylmethyDaminolbenzamide from Example 99-A (0.45 
1,25 mmol) in 10 mL of 95; 5 methanol-acetic acid was treated 
with excess eye 1 open tan one {1,11 mL, 12.5 mmol), followed by 
sodium cyanoborohydride (5.0 ml of a 1 M solution in 
tetrahydrofuran, 6,0 mmol). After stirring at 50 for 36 
h, the mixture was concentrated in vacuo; and the residue 
was subjected to silica gel chromatography. Elution with 
9:1 dichloromethane-2 M ammonia in methanol afforded 0.31 g 
(58%) of the title compound as a yellow solid. 
Inmr 

mp 150-152 oc 

MS, m/e 427.2 (M+) . 

T^alysis for C24H31CIN4O: 

Calcd: C, 67.51; H, 7.32; N, 13.12; 

Found: C, 66.91; H, 7.12; N. 13.17. 



Preparation of 5-Chloro-N-(5-jnethylpyridin-2-yl)-2-{ 
cyclopropylethyl ) plperidin-4-yl]inethyla]iiino)benzaiiiLde 
hydrochloride • 



Example 194 
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A solution of 5-chloro-N- (5-methylpyridin-2-yl) -2- I (4- 
piperidinylmethyl) ainino]benzamide from Example 99-A (0.45 g, 
5 1.25 mmol) in 10 mL of 95:5 methanol-acetic acid was treated 
with excess cyclopropylmethyl ketone (1.24 mL, 12.5 mmol), 
followed by sodium cyanoborohydride (5.0 ml of a 1 M 
solution in tetrahydrofuran, 6.0 mmol). After stirring at 
50 for 48 h, the mixture was concentrated in vacuo; and 
10 the residue was subjected to silica gel chromatography. 
Elution with 9:1 dichloromethane-2 M ammonia in methanol 
afforded 0.27 g of impure free-base product. Subsequent 
purification by reverse phase HPLC provided 34 mg of the 
pure title hydrochloride as a yellow solid. 
15 InMR 

MS, m/e 461.0 (Mi-) . 

Analysis for C24H31CIN4O-2.5 HCl: 

Calcd: C, 55.63; H, 6.52; N, 10.81; 
Found: C, 56.30; H, 6.54; N, 10.32. 

20 

Bxaiqple 195 

Preparation of 5-Chloro-Kr-(5-chloropyridin-2-yl)-2-{ 
cyclopropyletbyl ) piper idin-4 -yl] inethylasiinolbeiisanide • 
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A solution of 5-chloro-N- (5-chloropyridin-2-yl) -2- [ (4- 
piperidinylmethyDauninolbenzamide from Example 60 (60 mg, 

5 0.16 mmol) in 500 ^L of 95:5 methanol-acetic acid was 

prepared in a 4 mL sealable vial. To this was added excess 
cyclopropylmethyl ketone (156 ^iL, 1.6 mmol), followed by 
sodium cyanoborohydride (630 fil of a 1 M solution in 
tetrahydrofuran, 0-63 mmol). The vial was capped and placed 

10 in a shaker, heated at 50 for 96 h. The reaction mixture 
was then applied to an SCX coliamn, washed with methanol and 
eluted with 1 N ammonia in methanol. The yellow fractions 
were combined and concentrated in vacuo to a dry residue, 
which was purified by preparative thin layer chromatography. 

15 Elution with 9:1 dichloromethane-methanol provided 13 mg 

(18%) of a yellow residue, which was identified as the title 

compound by LC-MS (Method A) . 

^NMR 

LC-MS: 97% pure, Rt = 7.958 min, m/e 447.1 (M+) . 

20 

Exanqple 196 

Preparation of 5-chloro-N-(5-chlorop!yrldln-2-yl)-2- 
[ ( 1 ^cy c lopenty lpiperidin-4 -yl ) nethylamlno ] benzamide • 
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10 



In a manner similar to that described in Example 195, 
5-"chloro-N- (5-chloropyridin-2-yl) -2- 1 (4-piperidinyl- 
methyl) amino Ibenzamide from Exan5>le 60 (60 mg, 0.16 mmol) 
was converted to the title compound (46 mg, 65%), which was 
identified as by LC-MS (Method A) . 

Inmr 

mp 169.5-171.0 ^^C 

LC-MS: 99% pure, Rt = 7.911 min, m/e 447.1 (M+) . 
Analysis for C23H28CI2N4O; 

Calcd: C, 61.75; H, 6.31; N, 12.52; 

Found: C, 61.19; H, 6.21; N, 12.25. 

Bxaifliple 197 

Preparation of 5-Chloro-N-(5*chlorppyrldin*2-yl)-2- 
[ ( 1 - cycloheacylpiper ldin-4 *yl ) jnetbylamino] benzamide • 




20 



0 
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In a manner similar to that described in Example 195, 
5-chloro-N- (5-chloropyridin-2-yl) -2- I (4-piperidinyl- 
methyl) amino] benzamide from Example 60 (60 mg, 0-16 mmol) 
was converted to the title compound (49 mg, 67%), which was 
identified by LC-MS (Method A) . 

Inmr 

mp 186-188 OC 

LC-MS: 90% pure, = 8.310 min, m/e 461.1 (M+). 
Analysis for C24H30CI2N4O: 

Calcd: 62.47; H, 6.55; N, 12.14; 

Found: C, 62.21; H, 6.27; N, 12.20. 



Preparation of 5-Chloro-N- ( 5-chloropyridin-2 -yl ) -2- 
{ [1* (tetrahydropyran-4-yl}piperldl2l-4*ylllnethylam£no)- 
ben^alllide. 



In a manner similar to that described in Exaitqple 195, 
5-chloro-N- (5-chloropyridin-2-yl) -2- ( (4-piperidinyl- 
methyl) amino] benzamide from Example 60 (60 mg, 0.16 mmol) 
was converted to the title compound (60 mg, 82%), which was 
identified by LC-MS (Method A). 

Inmr 

mp 192-194 

LC-MS; 94% pure, Rt = 7.169 min, m/e 463,1 {M+). 



Example 198 
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Analysis for C23H2BCI2N4O2 '0.1 CH2CI2: 

Calcd: C, 58.90; H, 6.00; N. 11.84; 
Found: C, 58.83; H, 6.04; N. 11.66. 

ExanplA 199 

Preparation o£ 5-Chloro-N-(5-ehlorQpyxidiB-2-yl)'-2- 
[ ( l-eycloh^tylplperidin-4 -yl )inetlQrlAniso) benzanide . 



In a manner similar to that described in Example 19S, 
5-chloro-N- (5-chloropyridin-2-yl) -2- ( (4-piperidinyl- 
methyl) amino ]benzainide from Example 60 (60 mg, 0.16 mmol) 
was converted to the title compound (44 mg, 59%), which was 
identified by LC-MS (Method A> . 

irp 170.0-171.5 OC 

LC-MS: 98% pure, Rt = 8.652 fldn, m/e 475.2 (M+) . 
Analysis for C25H32CI2N4O: 

Calcd: C, 63.15; H, 6.78; N, 11.78; 

Found: C, 62.93; H, 6.82; N, 11.69. 



Pr paration of 5-Chloro-N-(5-chloropyridin-2-yl)-2- 

{ ri* (4, 4, 4-tri£luorobat-2-yl)pip ridl&-4-yl]aetbylamino}> 

benzanid > 




Example 200 



PCTrtJS99/29M6 



A solution of 5-chloro-N- (5-chloropyridin-2-yl) -2- [ (4- 
piperidinylmethyl) amino] benzamide from Example 60 (0.37 g, 1 
5 mmol) in 11 mL of 95:5 methanol -acetic acid was treated with 
excess of 4, 4, 4-trif luorobutan-2-one {1 g, 7.9 mmol), 
followed by sodium cyanoborohydride (0.25 g, 4 mmol). The 
reaction mixture was heated at 70 overnight, after which 
a small trace of the desired product was detected by LC-MS 

10 analysis. The crude reaction mixture was directly submitted 
to silica gel chromatography; elution with 9:1 
dichloromethane-2 M ammonia in methanol provided a small 
amount of impure product. Further purification by 
preparative thin layer chromatography afforded 10 mg of the 

15 title compound, identified by LC-MS (Method A) , 
LC-MS: 91% pure, Rt = 4.967 min, m/e 489.1 (M+) . 




Exainple 201 

Preparation of 5-*Chloro-N- (5-chloropyridin-2-yl)-2- 
20 { [1- (tetrahydrothiopben-3-yl)piperldin-4-yl]iiietliylamino}- 
benzamide. 

« 



V 
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In a manner similar to that described in Example 191, 
5-chloro-N- (5"chloropyridin-2"yl) -2- [ (4-piperidinyl- 
5 methyl) amino Jbenzamide from Example 60 (2.0 g, 5.3 mmol) was 
converted to the title compound (1.7 g, 69%), which was 
identified by LC-MS (method A) . 
Inmr, IR 

mp 177.6-180.6 
10 LC-MS: 98% pure, = 4.720 min, m/e 465.2 (M+) . 
Analysis for C22H26CI2N4OS; 

Calcd: 56.77; H, 5.63; N, 12.04; 

Found: C, 56.64; H. 5.67; N, 12.08. 

15 Example 202 

Preparation of 5-Chloro-H-(5-chloropyridln-2-yl)*2-{ 
dloxohexahydro- iX^- thiopyran^4 ^yl ) piperidiae-A -yl ] • 
methyl amino ) benzamide • 
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5 



10 



15 



20 



To a solution of 5-chloro-N- (5-chloropyridin-2-yl) -2- 
{ II- (1, l*hexahydro-lX6-thiopyran-4-yl)piperidine-4*yl]- 
methylaJnino)benzaxnide (0.13 g, 0.27 nvnol) from Exanple 112 



in 9 xnL of chloroform at 0 ®C, 50% m-chloroperoxybenzoic 
acid was added (0.13 g, 0.74 mmol) . After 4 h at 0 ^C, the 
reaction mixture was warmed to room temperature and kept 
stirring overnight. Since examination of the reaction 
mixture by LC-MS indicated the presence of starting 
material, more 50% m-chloroperoxybenzoic acid was added and 
the reaction was stirred at room temperature for an 
additional 24 h. The crude mixture was then directly 
submitted to silica gel chromatography, eluting with 19:1 
dichloromethane-2 M ammonia in methanol. Two product bands 
where thus isolated and identified by LC-MS analysis (method 
B) : the high Rf band corresponded to the title sulfone, and 
the lower Rf band was assigned as the corresponding 
sulfoxide described in Example 203. The crude sulfone was 
further purified by preparative thin layer chromatography, 
providing the pure title coinpound (41 mg, 30%) as a white 
solid. 

Inmr 

LC-MS: 95% pure, = 6.919 min, m/e 511.2 (M+) . 



Preparation of 5-Cbloro-N-(5-chloropyridln-2-yl}-2-{ [I'-d- 



Exajople 203 



oxohexabydro - iX^ t hiopyraix-4 -yl ) piper idln* 4 -y 1 ] methyl - 
asdnolbenzamida • 
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As described in Example 202, 5-chloro-N- (5-chloro- 
pyridin-2-yl ) ~2 - { [1- (1, l-hexahydro-lX6-thiopyran-4-yl) - 
5 piperidine-4-yl]methylainino}benzaniide was converted to the 
title sulfoxide upon treatment with 50% m-chloro- 
peroxybenzoic acid. The crude product was further purified 
by preparative thin layer chromatography, which afforded the 
pure title compound (58 mg, 43%) as a white solid. 

10 Inmr 

LC-MS: 95% pure, Rt = 6.397 min, m/e 495.2 (M+) . 

ExaiDple 204 

Preparation of N- (5-Chloropyridln-2-yl)-5-aiethyl-2- 4.^-. 
15 [ ( 4 -piper idinylBie thyl ) aaino] benzamlda • 




In a manner similar to that described in Exanqpl 59 . 2- 
20 aminO'-N-(5'Chloropyridin-2-yl)-5-methylben2amide (4.0 g. 
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15.3 mmol) was converted to the title compound (3.7 g, 67%), 
which was isolated as a pale-yellow solid. 
' Inmr 

nip 229-231 
5 MS, m/e 358.9 (M+) . 

Exanple 205 

Preparation of N- (5-Chloropyridin-2*yl) -2- [ (1-iBopropyl- 
pip6ridin-4 -yl )niethylaailno] -S-methylbenzamide • 

10 



A solution of (5-chloropyridin-2-"yl) -2~ [ (4-piperi- 
dinylmethyl) amino] -5-methylbenzamide from Example 204 (1.0 

15 g, 2r78 mmol) in 20 mL of acetone and 6 mL of 95:5 methanol -.i^.;. 
acetic acid was treated with sodium cyanoborohydride (0.70 
g, 11.1 mmol). After stirring at room temperature for 24 h, 
the reaction mixture was applied to a 10 g SCX column, 
washed with methanol and eluted with 1 N ammonia in 

20 methanol. The yellow fractions were combined and 

concentrated in vacuo, affording 0.76 g (69%) of the title 
compound as a yellow solid. 

Inmr 

mp 172-174 
25 MS, m/e 401.3 (M+) . 

Analysis for C22H29CIN4O: 




Calcd: 



Found: 



C, 65.90; H, 7.29; N, 13.97; 
C, 65.65; H, 6.95; N, 13.83. 
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Sxanple 206 

Preparation of H- (5-C2iloropyridin-2-yl) -2-( tl- (1-cyclo- 
prcvylethyl )piperidin-4-yl] nethylamino} -S-^nethylbenzaniida • 

5 



A solution of N- (5-chloropyridin-2-yl) -2- I (4^piperi' 
dinylmethyl ) amino] -S-methylbenzamide from Example 204 (1.0 

10 g, 2.78 mmol) in 6 mL of 95:5 methanol -acetic acid was 

treated with excess cyclopropylmethyl ketone (5.52 mL, 55,6 
mmol), followed by sodium cyanoborohydride (0.65 g, 10.3 
mmol) . After stirring at room teitperature for 24 hr, the 
reaction mixture was concentrated in vacuo; and the residue 

15 was subjected to silica gel chromatography. Elution with 
9:1 dichloromethane-methanol afforded 0.76 g (64%) of the 
title compound as a yellow solid. 
^NMR 

mp 79-81 °C 
20 MS. m/e 427.0 (M+) . 

Analysis for C24H3iClN40- 0 .25CH2CI2: 




Calcd: 



Found: 



C, 64.51; H, 7.04; N, 12.38; 
64.59; H, 7.82; N, 14.42. 



25 



Exaiqpl 207 

Preparati n of N*(5-Chloropyridin-2-yl)-2*[(l-*eyelobe3vl** 
plperidin-4-yl)aifitbylamiiio] -S-netbylbMizaaiide. 
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CI 



In a manner similar to that described in Example 206, 



5 N- (5-chloropyridin-2-yl) -2- [ (4-piperidinylinethyl ) amino] -5 
methylbenzamide from Example 204 (0.45 g, 1.16 mmol) was 
converted to the title compound (0.34 g, 62%), which was 
isolated as a yellow solid- 
Inmr 

10 mp 179-182 

MS, m/e 441.0 (M+) . 
Analysis for C25H33CIN4O: 



Calcd: 



C, 68.09; H, 7.54; N, 12.70; 
C, 67.81; H, 7.61; N, 12.76. 



Found : 



15 



Exaaqple 208 

Preparation of N- (5-ChlorOTyridin-2-yl) -2- [ (1-cyclo- 
pentylpiperidin-4 «-yl )netfayla2nino] -5 -methylbenzamide • 



20 
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In a manner similar to that described in Exanipl 206, 
N- {5-chloropyridin-2-yl) -2- [ {4-piperidinylroethyl)ainino) -5- 
methylbenzamide from Exanqple 204 (0-45 g, 1.16 mmol) was 
converted to the title compound (0.28 g, 52%), which was 
5 isolated as a yellow solid. 

mp 173-175 OC 
MS, m/e 427.1 (M+) . 
Analysis for C24H31CIN4O: 
10 Calcd: C, 67.51; H, 7.32; N, 13.12; 

Pound: C, 67.57; H, 7.33; N, 13.07. 

Example 209 

Preparation of N- (5-Chloropyridin-2-yl)-5-ftethyl-2- 
15 { [1- (tetrahydropyran-4-yl)piperidin-4-yllmethylamixio)* 
benzamide • 




20 In a manner similar to that described in Exanple 206, 

N- (5-chloropyridin-2-yl) "2- t (4-piperidinylmethyl)amino]-5- 
methylbenzamide from Example 204 (0.45 g, 1.16 mmol) was 
converted to the title compund (0.40 g, 73%), which was 
isolated as a yellow solid. 

25 Inmr 

mp 178-182 OC 

MS, m/e 443.2 (M+) . 
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Analysis for C24H31CIN4O2: 
J Calcd: C. 65.07; H, 7.05; N, 12.65; 

Found: C, 64.43; H, 7.07; N, 12.27. 

I 

5 Example 210 

Preparation of N-(5-Pluoropyridin-2-yl)-2-[(l- 
isoproxvlpiperidln-4*yl )i&ethyla]iiino] -5*niethylbenzamlde. 




10 

A. N- {5-Fluoropyridin-2-yl) ^5-methyl-2- [ {4-piperidinyl- 
methyl ) amino] benzamide • 




15 

In a manner similar to that described in Example 59, 
2 -amino-N- ( 5 - f luoropyr i din-2 -y 1 J - 5 -methy Ibenzamide (3.0 g , 
12.2 mmol) was converted to the title conpound (3-3 g, 78%), 
20 which was isolated as a yellow solid. 
1^13nmR, IR 
mp 146.9-149.0 
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LC-MS (method B) : 98% pure, Rt = 5.897 min, m/e 343.2 (M+1) • 
Analysis for C19H23FN4O.O.ICH2CI2 : 

Calcd: C, 65.38; H. 6.66; N, 15.96; 

Found: C, 65.74; H, 6.43; N, 15.79. 

5 

B. N- (5-Fluoropyridin-2-yl) -2- t (l-isopropylpiperidin-'4- 
yl ) methylandno] -5-methylbenzamide . 

In a manner similar to that described in Example 205 « 
N- (5-f luoropyridin-2-yl) -5-methyl-2- [ (4-piperidinyl- 
10 methyl) amino Jbenzamide from Example 210*A (0.43 g, 1.24 
mmol) was converted to the title compound (0.30 g, 63%), 
which was isolated as a yellow solid. 

Inmr 

mp 58-60 
15 MS, m/e 385.1 (M+) . 

Analysis for C22M29FN40*! . 6H2O: 

Calcd: C, 63.93; H, 7.85; 13.55; 
Found: C, 63.93; H, 7.79; N, 16.14. 

20 Bscaaple 211 

Preparation of 2- [ (l»3utyTylplperldi2i-4-yl)iiietl^lai&ino] 
chloro-N- ( 5 -chloropyridin-2 -yl ) benzamlde • 




25 



A small sample of 5-chloro-N- {5-chloropyridin-2-yl)-2- 
[ (4-piperidinylm thyl) amino] benzamid from Example 60 (60 
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xng, 0.16 mmol) was weighed out in a 4 xnL sealable vial« 
followed by (piperidinomethyl) polystyrene (0.12 g, 0.32 
' mmol). To this was added 10 mL of amylene-stabilized 

, chloroform and butyryl chloride (18.0 ^L, 0.17 mmol). The 
5 vial was capped and placed in a shaker, where it was kept at 
room temperature for 24 h, then at 50 for 36 h. The 
crude reaction mixture was then applied to a 2 g SCX column, 
washed with methanol and eluted with 1 N ammonia in 
methanol. The yellow fractions were coxhbined and 

10 concentrated in vacuo to a dry residue, which was purified 
by preparative thin layer chromatography. Elution with 9:1. 
dichloromethane-methanol provided the title compound (9 mg, 
13%), isolated in 98% purity by HPLC analysis (Method C: 
gradient from 50% acetonitrile-50% water with 0-1% 

15 trif luoroacetic acid to 90% acetonitrile-10% water with 0.1% 
trif luoroacetic acid over 10 min; hold 2 min; back to 50% 
acetonitrile-10% water with 0.1% trif luoroacetic acid over 1 
min; hold 2 min; 0.5 ml/min; Waters Symmetry Clig, 3.5 jiM 
column, 4.6 by 75 mm; 25 ^C) . 

20 ^NMR 

HPLC: 98% pure, = 9.967 min. 
MS, m/e 448.9 (M^) . 



25 



Exani>le 212 

Preparation of S-CSiloro-N- {5-chloropyridin-2-yl) -2- 
I ( l'*i8obutyrylpiperldin*4-yl ) methylamino] benzamide. 
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In a manner similar to that described in Example 211, a 
small sample of 5-chloro-N- (5-chloropyridin-2-yl) -2- [ (4- 
5 piperidinylmethyl) amino] benzamide from Example 60 (60 mg, 
0.16 mmol) was converted to the title confound (23 mg, 33%), 
isolated in 99% purity by HPLC analysis (Method C, described 
in Example 211) • 

Inmr 

10 mp 99-101 

HPLC: 99% pure, Rt = 9.836 min 
MS, m/e 448-9 (M+) . 

Bxaiqple 213 

15 Preparation of 5-Chloro-N-(5-chloropyridi3a-2-yl)-2- 

{ [1- (thiophene-2-carboz2yl)piperldin-*4-yl]inethyla]ni&o)-* 
ben2 amide. 




20 
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In a manner similar to that described in Exainple 211, a 
\ small sample of 5-chlorO"N-(5-chloropyridin-2-yl)-2-f (4- 
piperidinylmethyl) amino] benzamide from Exaxnple 60 (60 mg, 
' 0.16 tnmol) was converted to the title compound (36 mg, 49%), 
5 isolated in 99% purity by HPLC analysis (Method C, described 
in Example 211) . 
lUMR 

mp 163-165 OC 

HPLC: 99% pure, Rt * 10,542 min, m/e 488.9 (M+) . 
10 Analysis for C23H22Cl2N4O2S'1.0H2O: 

Calcd: C, 54.44; H, 4.77; N, 11-04; 
Found: C, 54,87; H, 4.29; N, 10.72. 



£xanple 214 

15 Preparation o£ 5-Chloro-'ll*(5*chloropyridin«2-yl)-2* 

{ II- (morpholin-4-ylcarbonyl)piperidin-4*ylIaiethyla]iiino)* 
benzaaide* 




In a manner similar to that described in Example 211, a 
small sample of 5-chloro-N- (5'Chloropyridin-2-yl) -2- [ (4- 
piperidinylmethyl ) aminojbenzamide from Exainple 60 (60 mg^ 
0.16 mmol) was converted to the title compound (35 mg, 45%), 
isolated in 97% purity by HPLC analysis (Method C, described 
in Example 211 J . 

Inmr 



20 



25 
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tap 105-107 ©C 

HPLC: 97% pure, Rt = 14.003 min. 
MS, m/e 491.9 (M+) . 

Analysis for C23H27CI2N5O3 -0.5^2012: 
5 Calcd: C, 52.77; H, 5.28; N, 13.09; 

Pound: C, 52,71; H, 5-38; N, 12.68. 



Exangpl^ 215 

preparation of 5-Chloro-H-(5-chloropyridin-2-yl)-2-( [l-(3- 
1 0 Mthoxycarbony Iproplonyl ) piper ldia^4 -yl ] netbyl* 
asniao) benzamide • 




15 In a manner similar to that described in Example 211, a 

small sample of 5-chloro-N- (5-chloropyridin-2-yl)-2- 1 (4- 
piperidinylmethyl) amino Ibenzamide from Exantple 60 (60 mg, 
0.16 mmol) was converted to the title compound (23 tog, 29%), 
isolated in 97% purity by HPLC analysis (Method D, gradient 

20 from 20% acetonitrile-80% water with 0.1% trif luoroacetic 

acid to 70% acetonitrile-30% water with 0.1% trif luoroacetic 
acid over 10 min; hold 2 min; back to 20% acetonitrile-60% 
water with 0.1% trifluoroacetic acid over 1 min; hold 2 min; 
0*5 mL/min; Waters Symmetry Cig 3.5 jiM column, 4.6 by 75 

25 mm; 25 ©C) . 

Inmr 

mp 71-74 
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HPLC: 97% pure, Rt = 12.692 min. 
J MS, m/e 492.9 (M+) . 

Example 216 

5 Prepaxatlon of 5-Chloro-N- (5'*chloropyridin*2-yl)-2- [ (l- 
etboavcarbonylal0thylpiper id *yl ) aetlqrlAnino] benz amide • 




10 A solution of 5-chloro-N- (5-chloropyridin-2-yl) -2- [ (4- 

piperidinylmethyl) amino] benz amide from Example 60 (0.5 g, 
1.32 xnmoDin 3D inL of dimethyl formamide was treated with 
excess ethyl bromoacetate (0.7 mL, 6,60 mmol) . After 
heating at 70 for 1 h, trie thy lamine (0.9 ml, 6.6 mmol) 

15 was added dropwise; the reaction mixture was then heated at 
70 oc for an additional 30 min, after which it was 
partitioned between saturated sodium bicarbonate and 
dichloromethane. The organic extract was concentrated in 
vacuo, and the residue was applied to a 10 g SCX column 

20 which was washed with methanol and eluted with 1 N ammonia 
in methanol. The yellow fractions were combined and 
concentrated in vacuo to afford an orange oil, which was 
subjected to silica gel chromatography. Elution with 9:1 
dichloromethane-methanol, then 9:3 dichloromethane-methanol 

25 provided 0.31 g (51%) of the title compound as a yellow 
solid. 

Inmr 

mp 61-63 
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MS, m/e 441.3 (M+) . 
Analysis for €22^26^^2^403: 

Calcd: C, 56.78; H, 5.63; N, 12.04; 

Found: C, 56.86; H, 5.75; N, 12.23. 

5 

Escainple 217 

Preparation of 2- [ (l*Carboxy3nethylpiperidin-4--yl)lllethyl- 
amino] -5-chloro-N- (5-chloropyridin--2-yl)benzamide. 




A solution of 5-chloro-N-(5-"Chloropyridin-2-yl)-2-l (1- 
ethoxycarbonylmethylpiperidin-4-yl)methylamino]b€nzamide 
from Example 216 (1.5 g, 3.2 ramol) in 40 mL of 1:1 

15 tetrahydrofuran-water was treated with sodium hydroxide 

(0.14 3.50 mmol). After stirring at room texnperature for 
24 h, the mixture was treated with 3.5 mL of 1 N 
hydrochloric acid and concentrated in vacuo to remove the 
tetrahydrofuran. Filtration of the yellow solid formed upon 

20 concentration provided the title amino acid (1.35 g, 95%) in 
97% purity by HPLC analysis (Method D, described in Example 
215) . 
^NMR 

mp 114-118 oc 
25 HPLC: 97% pure, Rt = 8.768 min. 
MS, m/e 436.9 (M+) . 
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Exanpl 218 



J Preparation £ 5-Chloro-N-(5-f luoropyridln-2-yl)-2- 
[ (4-piperidinyliiiethyl ) amino] benzamida • 



5 




In a manner similar to that described in Example 59, 2- 
amino-5-chloro^N- (5-f luoropyridin-2-yl)ben2amide (5 g, 19 
mmol) was converted to the title compound (4.9 g, 71%), 
10 which was isolated as a yellow solid. 

Inmr 

mp 243-246 
MS, m/e 362.9 {M+) . 
Analysis for 018^20^^40"^ • OH2O: 
15 Calcd: C, 49.71; H, 6.49; 12.88; 



Found : 



C, 49.23; H, 4-75; N, 13.65. 



Example 219 

Preparation of 5"Chloro-ll->(5-£luorppyridin-2-yl)-2* 
20 [ < l-iBopropylpix>eridin-4-yl )]Detfaylaiaino] benzaaide • 
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10 



15 



20 



A solution of 5-chloro-N-(5-fluoropyridin-'2-yl)-2-I (4- 
piperidinylmethyl) amino] benzamide from Exanple 218 {0.50 g, 
1.37 mmol) in 10 mL of acetone and 6 mL of 95:5 methanol- 
acetic acid was treated with sodium cyanoborohydride (0.35 
g, 5.5 mmol) . After stirring at 50 for 24 h, the 
solution was concentrated in vacuo; 

and the residue was subjected to silica gel chromatography. 
Elution with 98:2 dichloromethane-methanol furnished the 
title compound (0.12 g, 21%) as a yellow solid. 

Inmr 

mp 72-74 

MS, m/e 405.0 1M+) . 

Analysis for C2iH26ClFN40-l .OH2O: 

Calcd: C, 58.40; H, 6.77; N, 13.00; 

Found: C, 58.22; H, 6.67; N, 14.91. 

Example 220 

Preparation of 5-Chloro-N- (5-chloropyridin-2-yl> -2-{ [1- (3- 
methoxycarbonylpropyl ) piperidin*4 -yl]]nettaylasxiino)benzaBLide • .^ 



A small sample of 5-chloro-N- (5-chloropyridin-2-yl) -2- 
l (4-piperidinylmethyl) amino! benzamide from Example 60 (60 
mg, 0.16 mmol) was weighed out in a 4 mL sealable vial, 
followed by methyl 4-bromobutyrate(35 >IL, 0.32 mmol). To 
this was added tetrahydrofuran (1.0 mL) and triethylamine 
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(44 HL, 0.32 ntmol) . The vial was capped and placed in a 
J shaker where it was kept at 50 for 36 h, after which the 

crude reaction mixture submitted to preparative thin layer 
I chromatography. Elution with 19:1 dichloromethane-methanol 
5 provided a tan residue (55 mg. 72%), which was identified as 

the title conqpound by LC-MS (Method A) . 

Inmr 

liC-MS: 99% pure, = 3.819 min, m/e 479.2 (M+) . 

10 Exanple 221 

Preparation of 2« [ (l-Acetylpiperidin*4-yl)]iiethylaiuino]- 
5*-chloro*-N- ( 5-chloropyridln-2-*yl ) benzamlde • 




15 

A small sample of 5-chloro-N- (5-chloropyridin-2-yl) -2- 
[ (4-piperidinylmethyl) amino] benzamide from Exanple 60 (40 
mg, 0.11 mmol) was weighed out in a 4 mL sealable vial, 
followed by addition of acetyl chloride (8 ^L, 0.11 mmol), 

20 dichlorome thane (500 ML) and triethylamine (15 fiL, 0.11 

mmol) . The vial was capped and placed in a shaker, where it 
was kept at room temperature for 48 h, followed by heating 
at 50 oc for 96 h. The crude reaction mixture was then 
submitted to preparative thin layer chromatography to afford 

25 a yellow residue (7 mg, 16%), which was identified as th 
title compound by LC-MS (Method A) . 

Inmr 
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LC-MS: 97% pure, Rt = 7.111 xnin, m/e 421.1 (M+) . 

ExaB^le 222 

PreparatioB of 2-< [l-(3-Carboxyprqpyl)piperidiB-4-yl]- 
5 ]iietliylaiidno}-5-chloro-N- (5*GlilorQKiyridiB-2*yl)bQnz 



10 ( 3-inethoxycarbonylpropyl ) piperidin-4-yl Jxnethylamino) - 

benzamide from Exaxiple 220 (32 mg, 0.067 mmol) in 1:1 water- 
tetrahydrofuran (400 MD treated with 1 N aqueous sodium 

hydroxide (73 liL, 0.073 mmol)- The vial was capped and 
placed in a shaker, heated at 50 for 24 h- The crude v 

15 reaction mixture was directly submitted to preparative thin 
layer chromatography. Elution with 19:1 dichloromethane-2 M 
ammonia in methanol furnished a yellow residue (17 mg, 56%), 
which was identified as the title compound by LC-MS (Method 
A) . 

20 LC-MS: 99% pure, Rt = 2.891 min, m/e 465.1 (M+) . 

Bxanpla 223 

Preparation o£ 5'-Chloro-N-(5*cbloroxyyridi&»2*yl)-2*([l*(2- 
cyano- 1 -nethyletby 1 ) piper id£D*4 -y 1 ] aa thylamisio ) banaamida • 

25 




A solution of 5-chloro-N-(5-chloropyridin-2-yl)-2-{tl- 
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To a sample of 5-chloro-N- (5-chloropyridin-2-yl) -2- [ (4- 
piperidinylmethyl) aminojbenzaxnide from Exairple 60 (32 mg, 
0.067 mmol) in a 4 mL sealable glass vial, was added 

crotonitrile (26 |iiL, 0.32 mmol), tetraethyl orthosilicate (70 
fxL, 0.32 mmol), cesium fluoride (2 mg, 0.016 mmol), and N- 
methylpyrrolidinone {500 fiL) . The vial was capped and 
placed in a shaker, heated at 70 for 72 h* The reaction 
mixture was concentrated in vacuo, and the residue was 
subjected to silica gel chromatography. Elution with 9:1 
dichloromethane-methanol provided a yellow solid (9 mg, 
12%) , which was identified as the title compound by LC-MS 
(Method A) . 

LC-MS: 97% pure, Rt = 3.272 min, m/e 446.1 {M+) . 

Exaiqple 224 

Preparation of 5-Chloro-N-(5-chloropyrldin-2*-yl>-2-{ [l-*(2- 
aethoxycarbonyl-l-metbylethyl )piperidin*4 -yl] - 
2 0 jnethylamino) benzamide • 



10 
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In a manner similar to that: described in Exaniple 223 « 
5-chloro-N- (5-chloropyridin-2-yl) -2- [ (4-piperidinyl- 
5 methyl) amino] benzamide from Example 60 (32 mg# 0.067 mol) 
was converted to the title conpoxind (7 mg, 9%), which was 
isolated as a yellow film in 98% purity by HPLC analysis 
(Method described in Exan^le 211). 
HPLC: 98% pure, Rt - 8.024 min. 
10 MS, m/e 477.9 (M+) - 



Bxanple 225 

Preparation of 5-Chloro-N- (5-chlorppyridln-2-yl) -2- { fl- (2* 
carbanoylethyl )piperidln-4 ^yl]inatlqrlai&ino)bcinzaiiiidd • 

15 




In a manner similar to that described in Example 223, 
5-chloro-N- (5-chloropyridin-2-yl) -2- [ (4-piperidinyl- 
20 methyl) amino) benzamide from Example 60 (60 mg, 0.16 mmol) 
was converted to the title coinpound (35 mg, 49%), which was 
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I 

5 



10 



15 



isolated as a yellow solid and identified by LC-MS analysis 
(Method A) • 
mp 193-196 

LC-MS: 99% pure, Rt = 2.289 min, m/e 450.1 (M+) . 

Example 226 

Preparation o£ 2-( [1- (2-Carbo>vetbyl)piperidiB-4»yl]- 
metfaylaxnino} -5-chloro-N- (5-chloropyridin*2^yl)benzaBide. 



In a manner similar to that described in Example 223, 
5-chloro-N- (5-chloropyridin-2-yl) -2- { (4-piperidinyl- 
methyl) amino Jbenzamide from Example 60 (60 mg, 0.16 mmol) 
was converted to the title compound (32 mg, 45%), which was 
isolated as a tan film and identified by LC-MS analysis 
(Method A) . 

LC-MS: 99% pure, = 2.755 min, m/e 451.1 (M+) . 

ExaiBple 227 

Preparation of H-(5-Chloropyridin-2-yl)-2-I(l-iBopropyl- 
piperidin-4 -yl ) netbylasiino] -S'lnethylsulf onylaminobenzaaide • 
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A. N- {5-Chloropyridin--2-yl) ^2- [ ( 4 -piperidinyl) methyl 
amino] -B-methanesulf onylaminobenzamide . 

5 




A suspension of B^amino-N- (5-chloropyridin-2-'yl)~2- [ (1- 
Boc-piperidin-4-yl)methylamino]benzamide (0.55 g, 1,2 mmol) 
10 in 12 mL of dichl or ome thane at 0 **C was treated with 

ethyldiisopropylamine (231 ^L, 1.3 mmol) followed 1:^ 
methanesulfonyl chloride (93 iiL, 1.2 mmol). The reaction 
mixture was allowed to reach room temperature overaight, 
then it was concentrated in vacuo to a crude residue. The 

15 residue was directly applied to an SCX column, which was 
washed with methanol and allowed to stand overnight. 
Elution with 1:1 dichl oromethane-1 N ammonia in methanol 
provided yellow fractions, which were combined and 
concentrated in vacuo to a crude residue. Purification by 

20 silica gel chromatography, eluting with 9:1 dichloromethane- 
2 N ammonia in methanol, afforded solid material which was 
taJcen up in ac tonitrile and sonicated for several minutes. 
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The resulting suspension was filtered, giving rise to th 
title coinpound (0.29 g, 56%) as a pale-yellow solid. 
Inmr, IR 

TOP 222.8-226.0 «>C 
5 MS, m/e 438.2 (M+) . 

Analysis for C22H30CIN5O3S: 

Calcd: C, 52.11; H, 5.52; N, 15.99; 
Found: C, 52.16; H, 5.39; N, 15.96. 

B. N- {5-Chloropyridin-2-yl) -2- ( (l-isopropylpiperidin-4- 
yDmethylamino] -S-methanesulf onylaminobenzamide . 

In a manner similar to that described in Example 205, 
N- (5-chloropyridin-2-yl) -2- [ (piperidin-4-yl)methylamino] -5- 
methanesulf onylaminobenzamide from Example 227-A (0.29 g, 
0.67 mmol) was converted to the title con^oiind (0.29 g, 
91%) , which was isolated as a pale-yellow solid. 
Inmr. IR 

xnp 203.7-205.4 «>C 
MS, m/e 480.2 (M-^) . 
Analysis for C22H30CIN5O3S: 

Calcd: C, 55.05; H, 6.30; N, 14.59; 
Found: C, 54.84; H, 6.20; N, 14.66. 

Bxanple 228 

25 Preparation of 5-Chloro-H-(5-chloropyridia-2-yl)-2-( (l-(2- 
methosQTcarboiqrlefcliyl ) piperidin>4 -yl ] metliylaad.no}b«Bzaad,de . 



10 



15 



20 
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In a manner similar to that described in Example 223, 
5-chloro-N' (5-chloropyridin-2-yl) *2- [ (4-piperidinyl- 
methyl) amino Ibenzamide from Example 60 (60 mg, 0.16 mmol) 
was converted to the title compoxind (41 mg, 55%), which was 
isolated as- a yellow residue of 98% purity by HPLC analysis 
(Method D, described in Example 215) . 
HPLC: 98% pure, Rt = 9.425 min. 
MS, m/e 464.8 (H^) . 

Exanple 229 

Preparation o£ 5-Cbloro-N-(5-chloropyridin-»2-yl}*2-*( [l-(2- 
cya&oethyl } piper idin-4 -yl ] methylaaiinolbeBzaoiide • 




In a manner similar to that described in Example 223, 
5-chloro-N- (5-chloropyridin-2-yl) -2- [ {4-piperidinyl- 
methyl) amino] benzamide from Example 60 (60 mg, 0.16 mmol) 
was converted to the title compound (64 mg, 94%) « which was 
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isolated as a yellow residue of 98% purity by HPLC analysis 
(Method D, described in Example 215). 
HPLC: 98% pure, Rt = 9.127 min. 
MS, m/e 431.9 |M+) . 

Exaznple 230 

Preparation o£ 2* [ (4-tert*Butylpiperazin»l--ylcarbonyl ) - 
andxio] -N- ( 5-cliloropyridiD-2-yl )benza2iiide • 



A . 3 - ( 2 -Hydroxye thy 1 ) oxazolidin- 2 - one . 

A mixture of diethanolamine (12.55 g) , diethyl 
carbonate (16.2 mL) , and sodium methoxide (80 mg) was heated 
15 to 130-140 for 1.5 h and distilled during the reaction 
using a Dean-Stark trap. The remaining liquid was 
concentrated in vacuo to give 15-11 g (97%) as a yellow oil. 
NMR. 

20 B. 3- [2- (4-Toluenesulfonyloxy) ethyl ]oxa20lidin-2-one. 

To an ice cold stirring solution of crude 3- (2-hydroxy-' 
ethyl )oxa20lidin-2-one (15-1 g. 115 mmol) in dichlorome thane 
(40 mL) was added triethylamine (18 mL, 129 mmol), and 
4- (N,N-dimethylamino) pyridine (0-143 g, 1.2 mmol). A slurry 

25 of 4-toluenesulf onyl chloride (25.0 g, 131 mmol) in 

dichloromethane (50 mL) was then added dropwise. The 
reaction mixture was stirred for 3 d at room temperature, 
washed with saturated aqueous sodium bicarbonate, dried over 
magnesium sulfate, filtered, and concentrated in vacuo. The 



10 
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residue was slurried in isopropanol and filtered to give 
23.88 g (73%) of a white solid. 
IS-MS, xn/e 286.0 (m+1) . 

5 C. 3- [2- (tert-Butylamino) ] ethyl loxa2olidin-2-one. 

To a mixture of 3-I2-(4-toluenesulfonyloxy)ethylJ- 
oxazolidin-2*one (2.01 g, 7.04 mmol) and potassium carbonate 
(0.99 g, 7.2 mmol) in acetonitrile (19 mL) was added tert- 
butylamine (15 mL) . The mixture was heated at reflux for 
10 4 h, and partitioned between dichl or ome thane and water. The 
organic phase was dried over magnesixun sulfate, filtered, 
and concentrated in vacuo to give 1.18 g (91%) of a yellow 
oil. 
NMR 

15 IS-MS, m/e 187.1 (m+1). 

D. 1-tert-Butylpiperazine Dihydrobromide . 

To crude 3- [2- ( tert-butylamino) ethyl] oxa2olidin-2-one 
(1.18 g, 6.33 mmol) was added acetic acid (8.8 mL) and then 

20 45% hydrobromic acid in acetic acid (19.5 mL) . The reaction, 
solution was stirred at room temperature for 3 d, poured 
into dichlor ome thane (250 mL) , and filtered to give 1.87 g 
of a brown solid. The solid was heated at reflux in 
n-butanol for 2 d and the reaction mixture concentrated in 

25 vacuo. The residual solid was slurried in 3:1 diethyl 

ether rdichloromethane and filtered. The filtered solid was 
heated in ethanol, cooled to room temperature, and filtered 
to give 0.57 g (30%) of a white solid. 
1h NMR 

30 IS-MS, m/e 143.1 (m+1) ; 

Analysis for C8H18N2O4 •2HBr : 

Calcd: C; 24.89; H, 5.74; N, 7.26; Br, 41.40; 
Pound: C, 31.88; H, 6.53; N, 9.16; Br, 52.22. 



• 
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E. Methyl 2-1 (4-tert-Butylpipera2in-l-ylcarbonyl) amino] - 
J benzoate. 

To an ice cold solution of methyl 2-isocyanatoben20ate 
, (0.18 1.0 mmol) in dichlorome thane (3 inL) was added 
5 dropwise a solution of 1-tert-butylpiperazine dihydrobromid 
(0.28 g, 0.92 mmol) and N,N-diisopropylethylainine (0.36 mL, 
2.1 mmol) in N,N-dimethylfonnamide (5 mL) . The reaction 
solution was stirred at room tenperature for 1 h, diluted 
with ethyl acetate, washed with saturated aqueous sodium 
10 bicarbcnate« dried over magnesixim sulfate^ filtered, and 

concentrated in vacuo to give 0.28 g (95%) of a yellow oil. . 
NMR 

IS-MS, m/e 320.2 (m+1); 
Analysis for C17H25N3O3: 
15 Calcd: C. 63.93; H, 7.89; 13.16; 

Found: C, 62.79; H, 7.73; N, 13.07. 

F. 2-1 (4-tert-Butylpipera2in-l-ylcarbonyl)aminolbenzoic 
Acid Hydrochloride. 

20 To an ice cold solution of methyl 2- [ (4-tert-butyl- 

piperazin-l-ylcarbonyl) amino] benzoate (0.24 g« 0.75 mmol) in 
tetrahydrofuran (12 mL) and water (3 mL) was added dropwise 
1 N aqueous lithium hydroxide (0.95 mL, 0.95 mmol). The 
reaction solution was stirred at room teniperature for 22 h, 

25 concentrated in vacuo, and the residue partitioned between 
water and diethyl ether. The aqueous phase was acidified to 
pH 2 using 1 N hydrochloric acid and lyophilized to give 
0.25 g of crude material as a white solid. 
1h NMR 

30 IS-MS, m/e 306.1 (m+1), 304.2 (m-1) . 



G. 2- (4-tert-Butylpiperazin-l-yl) -4H-3, l-ben20xazin-4-one. 

Using methods substantially equivalent to those 
described in Example 51-C, 2- (4-tert-butylpiperazin-l-yl) - 
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4H-3,l-benzoxazin-4-on (0.13 g, 75%) was prepared from 
2- 1 {4-tert-butylpiperazin-l-ylcarbonyl)amino]benzoic acid 
hydrochloride (0.22 0.6 mmol) and 1- (3-diinethylamino- 
propyl) -3-ethyl-carbodiiimide hydrochloride in the presence 
5 of N^N-diisopropylethylamine (0«14 mL. 0.8 mmol). 
1h NMR 

IS-MS, m/e 288.1 (m+1) . 



H. 2- [ (4"tert-Butylpiperazin-l-ylcarbonyl)aminol-N- 

10 ( 5-chloropyridin-2 -yl ) benzamide • 

Using methods substantially equivalent to those 
described in Example 51-D, 2- I (4-tert-butylpiperazin-l-yl- 
carbonyl)amino]-N- (5-chloropyridin-2-yl)benzamide (62 mg, 
33%) was prepared from 2- [ (4-tert-butylpiperazin-l-yl) -4H- 

15 3,l-benzoxazin-4-one (0.13 g, 0.45 mmol) and 2-amino-5- 
chloropyridine. The crude product was suspended in ether 
and filtered. 
1H NMR 

IS-MS, m/e 416.1(m+l), 471.3 (m-1) ; 
20 Analysis for C21H26CIN5O2 • 0. 5H2O: 

Calcd: C, 59.36; H, 6.40; N, 16.48; 
Found: 59.09; 6.12; 16.09. 



Example 231 

25 Preparation of N-(5-Chloropyriain-2-yl)-2-[(l-i8opropyl- 
piper idin-*4 -ylcarbonyl ) amino] -S-aetbylbenzaniida 
Hydrochloride . 



0 
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J A. N- (5-Chloropyridin-2-yl) •"5-niethyl"2-nitrobenzainide. 

To a stirring suspension of 5"methyl-2-nitroben2oic 
, acid (23.36 g, 129 mmol) in dichloromethane (100 mL) was 
5 added a couple of drops of N,N-diinethylfonnainide followed by 
oxalyl chloride (12.36 mL, 142 mmol). The reaction was 
stirred at room terrperature overnight and the residue 
transferred slowly to an ice cold solution of 2-amino-5- 
chloropyridine (16 g, 126 mmol) and pyridine (30 mL) in 
10 dichloromethane (200 mL) . The reaction was stirred 

overnight, treated with water (100 mL) , and concentrated. 
The resulting mixture was treated with ethyl acetate (2 L) , 
washed consecutively with aqueous citric acid« saturated 
aqueous sodium bicarbonate, dried over magnesium sulfate, 
15 filtered, and concentrated in vacuo. The crude product was 
purified by recrystallization from toluene to give 26 g 
(69%) of a white solid. 
1h NMR 

ESI+ MS, m/e 292.0 (m+1) ; 
20 Analysis for C13H10CIN3O3 : 

Calcd: C, 53.53; H, 3.46; N, 14.41; 
Found: C, 53.52; H, 3.56; N, 14.49. 

B . 2-Amino-N- (5-chloropyridin-2-yl) -5-methylbenzamide. 
25 Using methods substantially equivalent to those 

described in Example 2-B, 2-amino-5-methyl-N- (5-chloro- 
pyridin-2-yl)benzamide (19 g, 88%) was prepared from 
N- (5-chloropyridin-2-yl) -5-methyl-2-nitrobenzamide. 
1h NMR 

30 ESI+ MS, m/e 262.0 (m+1); 
Analysis for C13H12CIN3O: 

Calcd: C, 59.66; H, 4.62; N, 16.06; 
Found: C, 64.32; H, 4.81; N, 17.59. 
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C. 2- f {l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl)aminoJ- 
N- (5-chloropyridin-2-yl) -B-methylbenzamide- 

Using methods substantially equivalent to those 
described in Example 2- t (l-tert-butoxycarbonyl- 

5 piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2-yl) -5- 
methylbenzamide (4.3 g, 79%) was prepared from 2-amino-N- 
{ 5-chloropyridin-2 -yl ) • 5 -methylbenzamide . 
1h NMR 

IS-MS, m/e 473.2 lm+1), 471.3 (m-1); 
10 J^alysis fox C24H29CIN4O4 : 

Calcd: 60.95; 6.18; 11.85; 

Found: C, 61.17; H, 6.41; N, 11.90. 



D. N- (5-Chloropyridin-2-yl) •5-methyl-2- [ (4-piperidinyl- 

15 carbonyl) amino] benzamide Trif luoroacetate. 

Using methods substantially equivalent to those 
described in Example 9-B, N- (5-chloropyridin-2-yl) -2- 
l (4-piperidinylcarbonyl) amino] -5 -methylbenzamide 
trif luoroacetate (4.7 g, 100%) was prepared from 2-t(l-tert- 

20 butoxycarbonylpiperidin-4-ylcarbonyl ) amino] -N- (5-chloro- 
pyridin-2-yl) -S-methylbenzamide. 
1h NMR 

IS-MS, m/e 373.2 (m+1), 371.1 (m-1); 
Analysis for C19H20CIN4O2 • 1 . 6C2HF3O2 : 
25 Calcd: C, 48.02; H, 4.10; N, 10.09; F, 16.42; 

Found: C, 48.34; 3.98; N, 10.06; F, 17.50. 



E- N- (5-Chloropyridin-2-yl) -2-[ (l-isopropylpiperidin-4- 
ylcarbonyl ) amino] -5-methylbenzamide Hydrochloride. 
30 To a stirring suspension of N- (5-chloropyridin-2-yl) - 

5-methyl'2- [ (4-piperidinylcarbonyl) amino] benzamide 
trif luoroacetate (1.0 g, 2,05 mmol) in methanol (30 mL) was 
added acetone (15 mL) , followed by acetic acid (0.6 mL, 10.5 
mmol), and then sodium cyanoborohydride (0.165 g, 2.46 
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mmol) . After stirring overnight, the solution was treated 
I with saturated aqueous ammonium chloride solution, 

concentrated, and partitioned between dichloromethane and 
• saturated aqueous sodium bicarbonate. The organic phase was 
5 washed with brine, dried over magnesium sulfate, filtered, 
and concentrated. The crude product was purified by 
chromatography over silica gel, eluting with a step gradient 
of 0-10% 2 M solution of ammonia /methanol in dichloro-^ 
methane. To a stirring solution of the chromatography 
10 product in dichloromethane was added 1.0 N hydrochloric acid 
in diethyl ether until precipitate formed. The mixture was 
filtered to give 0.81 g (88%) of a white solid. 

1h nkr 

IS-MS, m/e 415.2 (ro+1), 413.2 (m-1) ; 
15 Analysis for C22H27CIN4O2 -2 . OHCl • 0. IH2O: 

Calcd: C, 53.96; H, 6.01; N, 11.44; CI, 21.72; 
Found: C, 54.09; H, 6.00; N, 11.39; CI, 21.75. 



Exaxsple 232 

20 Preparation of 2- [ (4-tert-Butylpiperazin-l-ylcarbonyl)- 
amino] -S-chloro-^N- (5-ohloropyridln-2«-yl)benzaiaide 
Hydrochloride . 




A . 4 -Chloro- 2 - iodoani 1 ine . 

Using methods substantially equivalent to those 
described in Example 173-C, 4-chloro-2-iodoaniline (50.92 g, 
51%) was prepared from 4-chloroaniline. 
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1h nmr 

EI-MS, m/e 252.9 (tn) ; 
Analysis for CgHsClIN: 

Calcd: C, 28.43; H, 1.99; N, 5.53; 
5 Found: C, 28.35; H, 2.02; N, 5.52. 

B. 2- [ (4-tert-Butylpipera2in-l-ylcarbonyl)aininoI-5-chloro- 
1-iodobenzene . 

To a stirring solution of triphosgene (0.35 g, 1.16 
10 mmol) in dichl or ome thane (12 mL) was added dropwise a 

solution of 4-chloro-2-iodoaniline (0.80 g, 3.15 mmol). The 
reaction mixture was stirred for 30 min. Then, using 
methods substantially equivalent to those described in 
Example 230-E, 2-1 (4-tert-butylpipera2in-l-ylcarbonyl) - 
15 aminoj -5-chloro-l-iodobenzene was prepared from 1-tert- 
butylpiperazine dihydrobromide (1.03 g, 3.4 mmol). 

1h nmr 

IS-MS, m/e 421,9 (m+l) , 420.0 (m-1) ; 
Analysis for Ci5H2iClIN30: 

20 Calcd: C. 42,72; H, 5.01; N, 9.97; 

Found: C, 42.16; H, 5-11; N, 9.60. 

C. 2- (4-tert-Butylpipera2in-l-yl) -6-chloro-4H-3, 1- 
benzoxa2in-4~one. 

25 Using methods substantially equivalent to those 

described in Example 173-D/ crude 2- (4-tert-butylpiperazin- 
l-yl) -6-chloro-4H-3, l-benzoxazin-4-one (0.49 g) was prepared 
from 2-( (4-tert-butylpipera2in-l-ylcarbonyl)aminoJ-5-chloro- 
1 - i odobenz ene . 

30 1h nmr 

IS-MS, m/e 322.0 (m+1) . 

D. 2- [ (4-tert-Butylpipera2in-l~ylcarbonyl)amino]-5-chloro- 
N- (5-chloropyridin-2-yl)ben2ainide Hydrochloride. 
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Using methods substantially equivalent to those 
J described in Example 51-D, 2- f {4-tert-butylpipera2in-l-yl- 
carbonyl ) amino] -5-chloro~N- ( 5-chloropyridin-2-yl ) benzamide 
I hydrochloride (0.15 g, 44%) was prepared from 2-(4-tert- 
5 butylpiperazin-l-yl) -6-chloro-4H-3, l-benzoxazin-4-one 
(0.49 g, 0.8 mmol) and 2-amino-5-chloropyridine. The 
product was purified with reverse phase HPLC, eluting with a 
gradient from 20% through 60% acetonitrile in 0.05% aqueous 
hydrochloric acid. 
10 NMR 

IS-MS, m/e 448.1 (m-*l); 

Analysis for C2lH25Cl2N5O2-2.0HCl'0.5H2O: 

Calcd: C, 47.38; H, 5.30; N, 13.16; Cl, 26.64; 
Found: C, 47.45; H, 4.91; N, 12.76; Cl, 25.44. 

15 

Example 233 

Preparation of N* (5-Cbloropyridin-2-yl) -2- [ ( 1-isopropyl- 
piper idin-4-ylcarbonyl ) amino] -3 -nethylbenzamide 
Hydrochloride • 

20 




A. N- (5-Chloropyridin-2-yl) •3-methyl-2-nitroben2amide. 
Using methods substantially equivalent to those 
25 described in Example 231-A, N- (5-chloropyridin-2-yl) -3- 
methyl-2-nitrobenzamide (36 g, 74%) was prepared from 
3-methyl-2-nitroben2oic acid. 
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NMR 

ESI+ MS, m/e 292.0 (m+l); 
Analysis for CisHiqCINsOs : 

Calcd: C, 53.53; H, 3.46; N, 14.41; 
5 Pound: 53.49; H, 3.40; N, 14.30. 

B. 2-Ainino-N- (5-chloropyridin-2-yl) -3-xnethylbenzamide. 
Using methods sxibstantially equivalent to those 

described in Example 2-B, 2-araino-N- (5-chloropyridin-2-yl) - 
10 3-methylbenzaraide t36 g, 95%) was prepared from N- (5-chloro- 
pyridin-2-yl) -3-methyl-2-nitrobenzamide. 
1h NMR 

ES-MS, m/e 262,0 (m+l); 
Analysis for C13H12CIN3O: 
15 Calcd: C, 59.66? H, 4.62; 16.06; 

Found: C, 59.24; H, 4.28; N, 16.08. 

C. 2- I (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl) amino) - 
N- (5-chloropyridin"2-yl) -3-methylbenzamide. 

20 Using methods substantially equivalent to those 

described in Exainple 25-D, 2- [ (1-tert-butcxycarbonyl- 'i^y 
piperidin-4-ylcarbonyl)aminoJ -N- (5-chloropyridin-2-yl) -3- 
methylbenzamide (3.82 g, 70%) was prepared from 2-amino-N- 
(5-chloropyridin-2-yl) -3-methylbenzamide. 

25 1h NMR 

IS-MS, m/e 473.2 (m+l), 471.3 (m-1); 
Analysis for C24H29CIN4O4 : 

Calcd: C, 60.95; H, 6.18; 11.85; 
Found: C, 60.71; 6.04; N, 11.74. 

30 

D. N- (5-Chloropyridin-2-yl)-3-methyl-2- [ {4-piperidinyl- 
carbonyl laminojbenzamide Trif luoroacetate. 

Using methods substantially equivalent to those 
described in Example 9-B, N- (5-chloropyridin-2-yl) -3-methyl- 
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2- [ (4-piperidinylcarbonyl) aminojbenzamid trif luoroacetate 
^ (3.15 g, >100% probably due to >1 eq TFA), was prepared from 
' 2- I (l-tert-butoxycarbonylpiperidin-4-ylcarbonyl) amino] -N- (5- 
, chloropyridin-2-yl) -3-methylbenzamide . 
5 1h NMR 

E. N- (5-Chloropyridin-2-yl) -2- [ (l-isopropylpiperidin-4-yl- 
carbonyl ) amino] -3-me thy Ibenzamide Hydrocliloride . 

Using methods substantially equivalent to those 
10 described in Example 231-E, N- (5-chloropyridin-2-yl) -2- 

[ (l-isopropylpiperidin-4-ylcarbonyl) amino] -3-methylben2amide 
hydrochloride (0.49 g, 53%) was prepared f rom N- (5-chloro- 
pyridin-2-yl) -3-methyl-2- [ (piperidin-4-ylcarbonyl) amino] - 
benzamide trif luoroacetate. 
15 1h NMR 

IS-MS, m/e 415.2 (m+1), 413.2 (m-1) ; 
Analysis for C22H27ClN4O2-l.lHCl-O.2H2O: 

Calcd: C, 57.61; H, 6.26; N, 12.22; Cl, 16.23; 

Found: C, 57,42; H, 6.18; N, 12.01; CI, 16.13. 

20 

Exargle 234 

Preparation of N- {5-Chloropyrldin-2-yl) -2- [ (l-isoproxiyl- 
piperidin-4-*ylcarbonyl ) amino] -S-methos^benzamide 
Hydrochloride • 

25 



CI 




A. N- (5-Chloropyridin-2-yl) -5-methoxy-2-nitrobenzamide. 
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Using methods substantially equivalent to those 
described in Example 231-A, N- (5-chloropyridin-2-yl) -5- 
methoxy-2-nitroben2amide (26.5 g, 62%) was prepared from 
5-methoxy-2-nitrobenzoic acid. 
5 NMR 

ESI+ MS» m/e 308.0 (m^l); 
Analysis for C13H10CIN3O4: 

Calcd: C, 50.75; H, 3.28; N, 13.66; 

Found: C, 50.80; H, 3.15; N, 13.89. 

10 

B. 2-Amino-N- (5-chloropyridin-2-yl) -5-methoxybenzamide. 

Using methods substantially equivalent to those 
described in Example 2-B, 2-amino-N- (5-chloropyridin-2-yl) - 
5-methoxybenzamide (20 g, 84%) was prepared from N-(5- 
15 chloropyridin-2-yl) -5-methoxy-2-nitroben2amide. 
1h NMR 

ESI+ MS, m/e 278.1 (m+1); 
Analysis for C13H12CIN3O2 : 

Calcd: C, 56.23; H, 4.36; N, 15.13; 
20 Found: C. 56.34; H, 4.32; N, 14.92. 



C. 2- [ (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl) amino]- 
N- (5-chloropyridin-2-yl) -S-methoxybenzamide. 

Using methods substantially equivalent to those 
25 described in Example 25^0, 2- [ {l-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2-yl)-5- 
methoxybenzamide (1.59 g, 90%) was prepared from 2-amino-N- 
{ 5-chloropyridin"2-yl ) - 5-methoxybenzamide . 
1h mm 

30 IS-MS, m/e 489.5 (m+1), 487.5 (m-1); 
Analysis for C24H29CIN4O5: 

Calcd: C, 58.95; 5.98; N, 11.46; 
Found: C, 59.10; H, 5.98; N, 11.32. 
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D. N- (5-Chloropyridin-2-yl)-5-methoxy-2-( (4-piperidinyl- 
j carbonyl) amino] benzamide Trif luoroacetate. 

Using methods substantially equivalent to those 
I described in Example 9-B, N- {5-chloropyridin-2-yl) -5- 
5 inethoxy-2- [ (4-piperidinylcarbonyl ) eunino] benzamide 

trifluoroacetate (1.14 g, 93%) was prepared from 2-[(l-tert- 
butoxycarbonylpiperidin-4-ylcarbonyl) amino] -N- (5-chloro- 
pyridin-2-yl ) -5-methoxybenzamide. 
NMR 

10 IS-MS, m/e 389.3 (m+1), 387.2 (m-1) ; 
Analysis for C19H21CIN4O3 ■I.OC2HF3O2 : 



15 E. N- (5-Chloropyridin-2-yl) -2- I {l-isopropylpiperidin-4* 
ylcarbonyl ) amino] -5-methoxybenzamide Hydrochloride . 

Using methods substantially equivalent to those 
described in Example 231-E, N- (5-chloropyridin-2-yl) -2- 
t (l-isopropylpiperidin-4 -ylcarbonyl) amino] -5-methoxy" 

20 benzamide hydrochloride (0.36 g, 39%) was prepared from 
N- (5-chloropyridin-2-yl)-5-methoxy-2- 1 (piperidin-4-yl- 
carbonyl ) amino] benzamide trifluoroacetate. 
1h NMR 

IS-MS, m/e 431.4 (m+1), 429,3 (m-1) ; 
25 Analysis for C22H27CIN4O3 • 1 . OHCl : 



Calcd: 



Found : 



C, 50.16; H, 4.41; N, 11.14; F, 11.33; 
C, 49.88; H, 4.49; N, 10.86; F, 11.52. 



Calcd: 



C, 56.54; H, 6.04; 11.99; CI, 15.17; 
C, 56.56; H, 5.77; N, 11.78; CI, 15.46. 



Found : 



Exaanple 235 

30 Preparation of 3-Chloro-M-(5-chloroivridin-2-yl)-2- 
[ ( l-i8opropylpiperidin-4*ylcarbonyl) amino] benzamid 
Hydr chloride. 
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A. 3-Chloro-N- l5-chloropyridin-2-yl) -2-nitroben2amide* 
Using methods substantially equivalent to those 
5 described in Example 231-A, 3-chloro-N- (5-chloropyridin-2- 
yl) -2-nitrobenzamide (4.11 g, 37%) was prepared from 
3-chloro-2-nitroben2oic acid. 
1h NMR 

IS-MS, ra/e 312.0 (m+1), 310.1 (m-1) ; 
10 Analysis for C12H7CI2N3O3 : 

Calcd: C, 46.18; H, 2.26; N, 13.46; 
Found: C, 46.05; H, 2.19; N, 13.54. 



B . 2-Amino- 3-chloro-N- ( 5-chloropyridin-2-yl ) benzaznide . 
15 Using methods substantially equivalent to those ^ 

described in Exarnple 2-B, 2-amino-3-chloro-N- (5-chloro• 
pyridin*2-yl)benzamide (2.97 g, 84%) was prepared from 
3 - chl oro-N- { 5 - chlor opyridin-2 -y 1 ) - 2 -ni trobenzamide . 
1h NMR 

20 IS-MS, ro/e 282.1 (m-i-1), 280.1 (m-1); 
Analysis for C12H9CI2N3O: 

Calcd: C, 51.09; H, 3.22; N, 14.89; 
Pound: C, 50.80; 3.22; N, 14.66. 



25 C. 2-1 (l-tert'-Butoxycarbonylpiperidin-4-ylcarbonyl) amino] 
3-chloro-N- ( 5-chloropyridin-2 -yl ) benzamide . 

Using methods stibstantially equivalent to those 
described in Example 25-D, 2- [ (1-tert-butoxycarbonyl- 
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piperidin-4-ylcarbonyl) amino] -3-chloro-N- (5-chloropyridin-2 
J yDbenzamide (0.31 g, 18%) was prepared from 2-amino- 

3-chloro-N- (5-chloropyridin-2-yl)ben2amide- 
, 1h KMR 

5 IS-MS, m/e 493.0 (m+1) , 491.2 (m-1); 
Analysis for C23H26CI2N4O4 : 

Calcd: C, 55.99; H, 5.31; N, 11.36; 
Found: C, 56.14; 5.58; N, 11.23. 

10 D. 3-Chloro-N- (5-chloropyridin"2--yl)-2- I (4-piperidinyl- 
carbonyl ) amino] benzamide Trif luoroacetate . 

Using methods substantially equivalent to those 
described in Example 9-B, 3-chloro-N- (5-chloropyridin-2-yl) 
2- [ (4-piperidinylcarbonyl) amino] benzamide trif luoroacetate 

15 (0-20 g, 100%) was prepared from 2- [ (1-tert-butoxy- 

carbonylpiperidin-4-ylcarbonyl) amino] -3-chloro-N- (5-chloro- 
pyridin-2-yl ) benzamide . 
1h NMR 

IS-MS, m/e 393.1 (m+1) . 391.2 (m-1); 
20 Analysis for C18H18CI2N4O2 • 1 • OC2HF3O2 : 

Calcd: C, 47.35; H, 3.78; 11.04; F, 11.24; 
Found: C, 47.62; H, 3.87; N, 10.89; F, 11.53. 

E. 3-Chloro-N- (5-chloropyridin-2-yl)-2- [ (l^isopropyl- 
25 piperidin-4-ylcarbonyl ) amino] benzamide Hydrochloride . 

Using methods substantially equivalent to those 
described in Example 231-E, 3~chloro-N- {5-chloropyridin-2- 
yl) -2- t (l-isopropylpiperidin-^4-ylcarbonyl) amino]l>enzamide 
hydrochloride (71 mg, 50%) was prepared from 3-chloro-N- 
30 (5-chloropyridin-2-yl)-2- [ (4-piperidinylcarbonyl) amino]- 
benzamide trif luoroacetate. 
1h NMR 

IS-MS, m/e 435.2 (m+1), 433.4 (m-1); 
Analysis for C2lH24Cl2N4O2-l-2HCl-0.1H2O: 
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Calcd: C, 52.45; H, 5.32; N, 11,65; CI, 23.59; 
Found; C, 52.67; H, 5.11; 11.42; CI, 23.81. 

Exaaple 236 

5 preparation of 5-Chloro-N- (6-chloropyrida^ln-3-yl)-2- 
[ ( l-l8opropylplperidin-4~ylcarbonyl) aml&olbenzamide 
l^ydrochloride . 




10 

A . 2-1(1- 1 er t -Butoxy carbony Ipiperidin- 4 -y 1 carbony 1 ) amino J - 
5 - chloro - 1 - i odoben zene • 

Using methods substantially equivalent to those 
described in Example 25-D, 2- [ (l-tert-butoxycarbonyl- 
15 piperidin-4-ylcarbonyl) amino) -S-chloro-l-iodobenzene 

(14.04 g, 94%) was prepared from 4-chloro-2-iodoaniline. 
1h NMR 

IS-MS, m/e 465.1 (m+1) , 463.2 (m-1) ; 
Analysis for C17H22CIIN2O3 : 
20 Calcd: C. 43.94; H. 4.77; 6.03; 

Pound: C, 45.40; 5.14; 5.98. 

B. 2 - [ (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl)aminoJ- 
5-chlorcbenzoic Acid. 

25 To a stirring solution of 2- [ (l•tert-butoxycarbonyl- 

piperidin-4-ylcarbonyl)amino] -5'-chloro-l-iodobenzene (10 g, 
21.5 mmol) in acetonitrile (350 mL) was added potassiiwi 
carbonate (14.9 g. 107.5 mmol), followed by Pd(PPh3)4 
(1.24 g, 1.1 mmol), and copper iodide (0.21 g, 1.1 mmol). 
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The mixture was plac d under an atmosphere of carbon 
I monoxide and heated to 80 ^C. After 3 h, 1 N aqueous sodium 
hydroxide (50 mL) was added to the hot reaction solution. 
The solution was stirred for 10 min and concentrated in 
5 vacuo. The residue was partitioned between ethyl acetate 
and water. The aqueous phase was filtered, acidified to 
pH 3 with citric acid, and extracted with ethyl acetate. 
The organic phase was washed with brine, dried over 
magnesium sulfate, filtered, and concentrated in vacuo to 
10 give 3.91 g (48%) of a white solid. 
1h NMR 

C. 2' {l-tert-Butoxycarbonylpiperidin-4-yl)-6-chloro-4H- 
3, l-benzoxa2in-4'one. 

15 Using methods substantially equivalent to those 

described in Example 51-C, 2- ( (1- tert-butoxycarbonyl- 
piperidin-4-yl) -6-chloro-4H-3, l-benzoxazin-4-one (2-5 g, 
75%) was prepared from 2- [ (l^tert'-butoxycarbonylpiperidin-4- 
ylcarbonyl) amino] -5-chlorobenzoic acid. 

20 1h NMR 

D. 2- t (l-tert-Butoxycarbonylpiperidin-4-"ylcarbonyl)amino] - 
5-chloro-N- {6-'Chloropyridazin-3-yl )benzamide . 

Using methods substantially equivalent to those 
25 described in Example 51-D, 2- [ {l-tert•butoxycarbonyl- 
piperidin-4-'ylcarbonyl) amino] -'5-chloro-N- (6-chloropyridazin- 
3-yl)benzamide (0.65 g, 26%) was prepared from 2-{l-tert- 
butoxycarbonylpiperidin-4-yl) -6-chloro-4H-3, l-benzoxa2in-4- 
one (0.93 g, 2.55 mmol) and S-amino-e-chloropyridazine. The 
30 crude product was purified by chromatography over silica 
gel, eluting with a step gradient of 10%-25% ethyl acetate 
in dichlorome thane. 
NMR 

IS-MS, m/e 494.2 (m+1), 492.2 (m-1) ; 
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Calcd: 
Found : 



C22H2 5^12^504- 
C, 53-45; H, 

C, 53-33; H, 



309 - 

5.10; N, 14.17; 
4.95; N, 13.90. 



5 E. 5-Chloro-N- { 6-chloropyrida2in-3-yl) -2- 1 (4-piperidinyl- 
carbonyl ) amino] ben zamide Trifluoroacetate • 

Using methods substantially equivalent to those 
described in Example 9-B, 5-chloro-N- (6-chloropyrida2in-3- 
yl)-2- [ (4-piperidinylcarbonyl) amino] benzamide 
10 trifluoroacetate (0.58 g, 98%) was prepared from 2-I(l-tert 
butoxycarbonylpiperidin-4-ylcarbonyl ) amino J -5-chloro-N- 
( 6 - ch loropyr ida z in - 3 -y 1 ) ben zami de . 
1h NMR 

IS-MS, m/e 394.1 (m+1), 392.1 (m-1) ; 
15 Analysis for C17H17CI2N5O2 • 1 - OC2HF3O2 : 

Calcd: C, 44.90; H, 3.57; N, 13.78; F, 11.21; 
Found: C, 45.17; H, 3.80; 13.52; F, 11.45. 



F. 5-Chloro-N- (6-chloropyridazin-3-yl) -2- [ (1-isopropyl- 
20 piperidin-4-ylcarbonyl) amino] benzamide Hydrochloride. 

Using methods substantially equivalent to those 
described in Example 231-E, 5-chloro-N- (6~chloropyridazin-3 
yl) -2- [ (l-isopropylpiperidin'-4«-ylcarbonyl)aniino]ben2amide 
hydrochloride (0.23 g, 50%) was prepared from 5-chloro-N- 
25 (6-chloropyridazin-3-yl) '2- [ (4-piperidinylcar]>onyl) ~ 

amino] benzamide trifluoroacetate. The product was purified 
by RPHPLC, eluting with a gradient from 20% through 50% 
acetonitrile in 0.05% aqueous hydrochloric acid. 
NMR 

30 IS-MS, m/e 436.3 (m+1), 434.3 (m-1); 

Analysis for C20H23CI2N5O2-2.4HCI-O.9H2O: 

Calcd: C, 44.48; H, 5.08; N, 12.97; CI, 28.89; 
Found: C, 44.21; H, 5.11; N, 12.63; CI, 28.93. 
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Exanpl 237 

Preparation of ( 5-Chloropyridin-2-yl) -2- [ (l-lsopropyl- 
piperidln*4 -ylcarbonyl ) amino] *5*metbo9Vcarbonylbenzaiiiide • 



5 




A- 2-Amino-N- (5-chloropyridin-2-yl) -S-iodobenzamide. 
Using methods substantially equivalent to those 

described in Example 173-C, 2-amino-N- (5-chloropyridin-2- 
10 yl)-5-iodobenzamide (0.49 g, 32%) was prepared from 2-amino- 

N- (5-chloropyridin-2-yl)ben2amide. The crude product was 

purified by chromatography over silica gel, eluting with a 

step gradient of 5-10% ethyl acetate in dichlororoethane . 

The purified by chromatography product was slurried in 
15 isopropanol and filtered. 

1h NMR 

IS-MS, m/e 373.8 (m+1), 371.8 (m-1) ; 
Analysis for C12H9CIIN3O: 

Calcd: C, 38.58; H, 2.43; N, 11.25; 
20 Found; C, 38.64; H, 2.76; N, 11.22. 

B. 2- [ (l'tert-Butoxycarbonylpiperidin-4-ylcarbonyl) amino] - 
N- {5-chloropyridin-2-yl) -5-iodoben2amide. 

Using methods substantially equivalent to those 
25 described in Example 25-D, 2- 1 (l-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2-yl) -5- 
iodobenzaroide (8.6 g, 62%) was prepared from 2-amino-N- 
( 5 " chloropyridin- 2 -y 1 ) - 5 - i odobenzamide . 
1h NMR 
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IS-MS, m/e 584.8 (m+l), 582.9 (m-l) ; 
Analysis for C23H26CIIN4O4 : 

Calcd: C, 47.23; H, 4.48; 9.58; 

Found: C, 46.96; H, 4.45; N, 9.68. 



C. N- {5-Chloropyridin-2-yl) -5-iodo-2- [ (4-piperidinyl- 
carbonyl ) amino] benzamide Trif luoroacetate . 

Using methods substantially equivalent to those 
described in Exainple 9-B, N- {5-chloropyridin-2-yl) -5^iodo-2' 
10 I ( 4 -piperidinylcarbonyl) amino) benzamide trif luoroacetate 
(1.86 g, 90%) was prepared from 2- [ (l-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl) amino] -N- (5^chloropyridin"2-yl) -5- 
iodobenzamide . 
1h NMR 

15 IS-MS, m/e 484.9(m+l), 482.9 (m-l); 

Analysis for C18H18CIIN4O2 •I.IC2HF3O2 : 

Calcd: C, 39.76; H, 3,16; N, 9.18; 
Found: C, 39.70; H, 3.20; N, 9.35. 



20 D. N- (5-Chloropyridin-2-yl}-5-iodo-2- [ (l-isopropyl- 

piperidin-4-ylcarbonyl) amivio] benzamide. jjj,' 

Using methods substantially equivalent to those 
described in Example 231-E, N- (5-chloropyridin-2-yl) -5-iodo- 
2- [ (l-isopropylpiperidin-4-ylcarbonyl)amino]benzamide 

25 (0.87 g, 65%) was prepared from N- (5-chloropyridin-2-yl) -5- 
iodo*2- t (4-piperidinylcarbonyl) amino] benzamide 
trif luoroacetate. 
1h NMR 

IS-MS, m/e 526.9 (m+1) , 525.0 (m-l); 
30 Analysis for C2iH24ClIN402-1.4H20: 

Calcd: C, 45.69; H, 4.89; N, 10.15; 
Found: C, 45.37; H, 4.68; N, 10.02. 
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E. N- (5-Chloropyridin-2-yl) ~2- ( (l-isopropylpiperidin-4- 
ylcarbonyl ) amino ] - 5 -me thoxycarbonylbenzamide . 
' To a stirring solution of {5-chloropyridin~2-yl) ~5- 

iodo-2- [ (l*isopropylpiperidin--4-ylcarbonyl) amino] benzamide 
5 (0.49 g, 0.92 mmol) in N^N-dimethylf ormamide (10 mL) was 
added triethylamine (0-4 mL, 2.8 mmol), followed by 
PdCl2 {PPh3)2# and then methanol 15 mL) . The mixture was 
placed under a carbon monoxide atmosphere, heated to 60 
for 18 h, and concentrated in vacuo. The crude product was 
10 purified by chromatography over silica gelr eluting with a 
step gradient of 10-20% 2 M solution of ammonia /methanol in 
dichloromethane- The chromatography product was 
recrystallized from methanol to give 0.16 g (38%) of a white 
solid. 
15 1h NMR 

IS-MS, m/e 459.9 (m-1) ; 
Analysis for C23H27CIN4O4 : 

Calcd: C, 60.19; H, 5.93; N, 12.21; 
Found: C, 60.03; H, 5.85; N, 12.07. 

20 

Exainple 238 

Preparation of 6-Chloro-N- (5-chloropyridin-2-yl)-2- 
[ ( l*'i8opropylpiperidin-4-ylcarboDyl) amiDolbeiizanixde. 




A. 2- [ (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl)aminoJ • 
6-chlorobenzoic acid. 
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Using methods siibstantially equivalent to thos 
described in Example crude 2- [ (l-tert-butoxy- 

carbonylpiperidin-4-ylcarbonyl) amino] -6-chlorobenzoic acid 
(0.56 45%) was prepared from 2-amino-6-chlorobenzoic 
S acid. 

NMR 

IS-MS, m/e 382.9 (m+l) , 380.9 (m-l) . 

B. 2- t (l-tert-Butoxycarbonylpiperidin-4-yl) -5-chloro-4H- 
10 3, l--benzoxazin-4-one. 

Using methods substantially equivalent to those 
described in Example 2- [ (l-tert*butoxycarbonyl- 

piperidin-4-yl) -5-chloro-4H-3 , l-benzoxazin-4-'one (0.42 g, 
76%) was prepared from crude 2- [ (l-tert-butoxycarbonyl- 
15 piperidin-4-ylcarbonyl ) amino) -6-chlorobenzoic acid. 
1h NMR 

FD-MS, m/e 364.1 (m+1); 
Analysis for C18H21CIN2O4 : 



C. 2- [ (l-tert'Butoxycarbonylpiperidin-4"ylcarbonyl)amino] 
6-chloro-N- ( 5-chloropyridin-2 -yl ) benzamide . 

Using methods substantially equivalent to those 
25 described in Example 51-D, 2- ( (l-"tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl)amino] -6-chloro-N- (5-chloropyridin- 
2-yl)benzamide (0.34 g, 69%) was prepared from 2-((l-tert- 

butoxycarbonylpiperidin-4-yl) -5-chloro-4H-3, l-benzoxazin-4- 
one. 

30 1h NMR 

IS-MS. m/e 493.2 (m+1) , 491.2 (m-l); 
Analysis for C23H26CI2N4O4 -0.21120: 

Calcd: C, 55.58; H, 5.35; N, 11.27; 

Found: C, 55.35; H, 5.40; N, 11.35. 



Calcd: 



C, 59.26; H, 5.80; N, 7.68; 
C. 59.30; H, 5.71; Nt 7.65. 



20 



Pound : 
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J D. 6-Chloro-N- (5-chloropyridin-2-yl) -2- ( (4-piperidinyl- 

carbonyl) amino Jbenzamide Trifluoroacetate. 
I Using methods substantially equivalent to those 

5 described in Example 9-B, 6-chloro-N- {5-chloropyridin-2-yl) - 
2-[ (4-piperidinylcarbonyl) amino] benzamide trifluoroacetate 
(0.28 g, 91%) was prepared from 2- [ (l-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl)aminoJ -6-chloro-N- (5-chloropyridin-2- 
yDbenzamide. 
10 NMR 

IS-MS, m/e 393-1 (m+1) , 391.2 (m-l); 
Analysis for C18H18CI2N4O2 • 1 . OC2HF3O2 : 

Calcd: C. 47,35; H, 3.78; N, 11.04; F, 11.24; 
Found: C, 47.38; H, 3.92; N, 10.92; F, 11.47. 

15 

E. 6"Chloro-N- (5-chloropyridin-2-yl) -2- [ (1-isopropyl- 
piperidin-4-ylcarbonyl ) amino) benzamide . 

Using methods substantially equivalent to those 
described in Example 231-E, 6-chloro-N- {5-chloropyridin-2' 
20 yl) -2- ( (l-isopropylpiperidin-4-ylcarbonyl)amino]benzamide 

(0.86 g, 51%) was prepared from 6-chloro-N- ( 5-chlorcpyridin-*?^«> 
2 -yl ) -2 - { (4 -piperidiny Icarbonyl ) amino] benzamide 
trifluoroacetate . 
1h NMR 

25 IS-MS, m/e 435.2 (m+1), 433.4 (m-1); 
Analysis for C21H24CI2N4O2 • 0. IH2O: 

Calcd: 57.70; H, 5.58; N, 12.82; 

Found: C, 57.33; H, 5.50; N, 12.73. 

30 Exanple 239 

Prepairation of N- (5-Chloropyridin-2-yl)-6«f luoro-2- 
[ (l-isoprcpylpiperidin-A-ylcarbonyDamin Ibenzandde* 
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A. 2-Fluoro-6-nitroben2oic acid. 

To a stirring suspension of potassium permanganate 
5 (102 g, 0.65 mol) in water (1.4 L) was added 2-fluoro-6- 
nitrotoluene. The reaction was heated at reflux for 4 h, 
cooled to room temperature, filtered, and washed with 
diethyl ether. The aqueous phase was acidified to pH 2 with 
concentrated hydrochloric acid and extracted with ethyl 
10 acetate. The organic phase was washed with brine, dried 

over magnesium sulfate, filtered, and concentrated in vacuo 
to give 11.81 g (40%) . 
1h NMR 

IS-MS, m/e 184.0 (m-1) ; 
15 Analysis for C7H4FNO4: 

Calcd: C. 45.42; H, 2.18; N, 7.57; 
Found: C, 45.22; H, 2.29; N, 7,27. 

B. N- (5-Chloropyridin*2-yl) -6-fluoro-2-nitroben2amide. 
20 Using methods substantially equivalent to those 

described in Example 231-A, N- (5-chloropyridin-2-yl) -6- 
f luoro-2-nitrobenzamide (7.83 g, 58%) was prepared from 
2--amino-5-chloropyridine and 2-f luoro-6-nitroben2oic acid. 
The crude product was purified by chromatography over silica 
25 gel, eluting with di chl or ome thane. 
NMR 

IS-MS, m/e 296.2 (m+1) , 294.1 (m-1); 
Analysis for C12H7CIFN3O3 : 
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Calcd: C, 48.75; H, 2.39; N, 14.21; 
^ Found: C, 48.89; H, 2-42; N, 14.14. 

> C- 2-Axnino-N- (5-chloropyridin-2*yl) -6-f luorobenzamide. . 

5 Using methods substantially equivalent to those 

described in Example 2-B, 2-amino-N- (5-chloropyridin•2-yl)- 
6-£luorobenzamide (6.75 97%) was prepared from 
N- (5-chloropyridin-2-yl) -6-f luoro-2-nitroben2amide. 
1h NMR 

10 IS-MS, m/e 264.1 (m-l) ; 
Analysis for C12H9CIFN3O: 

Calcd: C, 54.25; H, 3.41; N. 15.82; 
Found: C, 54.30; H, 3.37; N. 15-63. 

15 D. 2- [ {l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl) amino] - 
(5-chloropyridin-2-yl)-6-f luorobenzamide. 

Using methods substantially equivalent to those 
described in Example 25-D, 2- [ (l-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2-yl) -6- 
20 f luorobenzamide (1.23 g, 69%) was prepared from 2~amino-N- 

(5-chloropyridin-2-yl) -6-f luorobenzamide. The crude product..^ 
was purified by chromatography over silica gel, eluting with 
a step gradient of 10-15% ethyl acetate in di chl or ome thane. 
NMR 

25 IS-MS, m/e 477.2 (m+l), 475.1 (m-1) ; 
Analysis for C23H26CIFN4O4 : 

Calcd: C, 57.92; H, 5.49; N, 11.75; 
Found: C, 62.90; 6.12; N, 12.38. 

30 E. N- (5-Chloropyridin-2-yl) -6"fluoro-2-t (4-piperidinyl- 
carbonyl)amino]benzamide Trif luoroacetate. 

Using methods substantially equivalent to those 
described in Example 9-B, N- (5-chloropyridin-2-yl) -6-f luoro- 
2-[ (4 -piper idinylcarbonyl) amino Ibenzamide trif luoroacetate 
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(0.95 g, 92%) was prepared from 2- [ (1-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl ) amino] -N- ( 5-chloropyridin-2-yl) - 6- 
fluorobenzamide - 
1h NMR 

5 IS-MS, m/e 377-3 (m+1) , 375.2 (m-1) ; 
Analysis for C18H18CIPN4O2 -1 • OC2HF3O2 : 

Calcd: C, 48.94; H, 3-90; N, 11.41; F, 15.48; 
Found: C, 49.20; H, 3.87; N, 11.11; F, 16.04. 



10 F. N- (5-Chloropyridin-2-yl)-6-fluoro-2-[ (1-isopropyl- 

piperidin-4-ylcarbonyl ) amino] benzamide . 

Using methods substantially equivalent to those 

described in Example 231-E, (5-chloropyridin-2-yl) -6- 

f luoro-2- [ (l-isopropylpiperidin^4~ylcarbonyl) amino] benzamide 
15 hydrochloride (0.345 g, 80%) was prepared from N-(5-chloro- 

pyridin-2-yl) -6-fluoro-2- [ (4-piperidinylcarbonyl)amino] 

benzamide trif luoroacetate. 

1h NMR 

IS-MS, m/e 419.2 (m+1), 417.3 (m-1) ; 
20 Analysis for C2lH24ClFN4O2-0.6H2O: 

Calcd; C, 58.70; H, 5.91; N, 13.04; 
Found: C, 58.46; H, 5.52; N, 13.21. 



Example 240 

25 Preparation of (5-cailoropyTidin-2-yl)-5-ctliyl-2- 
[ ( 1- i8opropylpiperidln-4 -ylcarbonyl } aaino] benzamide • 
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J 4-Ethyl-2-iodoaniline, 

Using methods substantially equivalent to those 
, described in Example 173-C, 4-ethyl-2-iodoaniline (22.44 g, . 
5 35%) was prepared from 4-ethylaniline. 
1h NMR 

IS-MS, m/e 248.2 (m+l) ; 
Analysis for CgHioNI* 

Calcd: C, 38-89; H, 4.08; N, 5-67; 
10 Found: C, 38.44; H, 3.90; N, 5.49. 

B. 2- ( (l-tert-Butoxycarbonylpiperidin'4-ylcarbonyl) amino) - 
5-ethyl-l^iodobenzene . 

Using methods substantially equivalent to those 
15 described in Example 25-D, 2- 1 (l--tert-butoxycarbonyl- 

piperidin^4'ylcarbonyl ) amino] -5-ethyl^l-iodobenzene (4.56 g, 
25%) was prepared from 4-ethyl-2-iodoaniline, 
1h NMR 

IS-MS, m/e 459.4 (m+1), 457.3 (m-1); 
20 Analysis for C19H27IN2O3: 

Calcd: C. 49.79; H, 5.94; 13, 5.11; 
Found: C, 50.32; H, 6.09; N, 6.07. 

C. 2- [ (l-tert-Butoxycarbonylpiperidin-4-yl) -6-ethyl- 
25 4H-3, l-benzoxa2in-4-one. 

Using methods substantially equivalent to those 
described in Example 173-E, 2- [ (l-tert-butoxycarbonyl- 
piperidin-4-yl) •6-ethyl-4H-3, l-ben20xa2in-4-'One (2. 34 g, 
73%) was prepared from 2- [ (l-tert-butoxycarbonylpiperidin-4- 
3 0 y 1 c a rbony 1 ) amino ]*5-ethyl~l-i odobenz ene . 
NMR 

FD-MS, m/e 390 (m+1) ; 
Analysis for C2oH26N204* 

Calcd: C, 67.02; H, 7.31; 7.82; 
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Found: C, 66.42; H, 7.30; N, 7.64. 

D. 2- ( (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl) amino) - 
N- l5-chloropyridin-2-yl) -S-ethylbenzatnide. 

5 Using methods substantially equivalent to those 

described in Example 51-D, 2- t (l-tert-butoxycarbonyl- 
piperidin-4*ylcarbonyl)aminol -N- {5-chloropyridin-2-yl> -5- 
ethylbenzaniide (1.27 g, 47%) was prepared from 2-I(l-tert- 
butoxycarbonylpiperidin-4-yl) -6-ethyl-4H-3, l-benzoxazin- 
10 4-one. 
1h NMR 

IS-MS, m/e 487. 4 (m+1) , 485.5 (m-1); 
Analysis for C25H31CIN4O4 : 

Calcd: C, 61.66; H, 6.42; N, 11.50; 
15 Found: C, 61.85; H, 6.08; N, 11.31. 

E. N- (5-Chloropyridin-2-yl) -5-ethyl-2- ( (4-piperidinyl- 
carbonyl ) amino ]benzamide Trif luoroacetate. 

Using methods substantially equivalent to those 
20 described in Example 9-B, N- {5-chloropyridin-2-yl) -S-ethyl- 
2-[ (4-piperidinylcarbonyl)amino]ben2amide trif luoroacetate 
(1.01 g, 89%) was prepared from 2- [ (l-tert-butoxycarbonyl- ^ ' 
pip€ridin-4-ylcarbonyl)amino] -N- (5-chloropyridin-2-yl) -5- 
ethylbenzamide . 
25 1h NMR 

IS-MS, m/e 387.1 (m+1), 385.2 (m-1); 
Analysis for C20H23ClN4O2'1.0C2HF3O2: 

Calcd: C, 52.75; H, 4.83; N, 11.19; F, 11.38; 
Found: C, 52.95; H, 4.86; N, 10.83; F, 11.89. 

30 

F. N- (5-Chloropyridin-2-yl) '5-ethyl-2- [ (1-isopropyl- 
piperidin-4-ylcarbonyl) amino Jbenzamide. 

Using methods substantially equivalent to those 
d scribed in Exan^le 231-E, N- (5-chloropyridin-2-yl) -5- 
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ethyl-2- [ (l-isopropylpiperidiii-4-ylcarbonyl)aininoJben2amide 
J (0.38 g, 89%) was prepared from N- (5-chloropyridin-2-yl) -5- 

cthyl-2- [ (4-piperidinylcarbonyl ) amino] benzamide 
( tri fluoroaceta te . 
5 1h NMR 

IS-HS. m/e 429.2 (m+l), 427.2 (m-l); 
Analysis for C23H29CIN4O2 : 

Calcd: C, 64.40; H, 6.81; N, 13.06; 
Found: C, 64.10; H, 6-70; N, 12.85. 

10 

Cxaaple 241 

Preparation of N-(5-Chloropyridin-2-yl>-5-isoproHrl-2- 
[ ( l-i8opropylpiperidl&-4 'ylcarbonyl } amino] benzamide • 



15 




A. 2-iodo-4-is ©propyl ani line. 

Using methods substantially equivalent to those 
described in Example 173-C, 2-iodo-4-isopropylaniline 
20 (33.62 g, 50%) was prepared from 4-isopropylaniline« 
1h NMR 

Analysis for C9H12NI: 

Calcd: C, 41.40; H, 4.63; N, 5.36; 
Found: C, 56.40; H, 4.73; N, 10.76. 

25 

B. 2-1 (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl) amino] • 
1 - i odo- 5 - i s opropy 1 ben zene. 
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Using methods substantially equivalent to those 
described in Exainple 25-D, 2- I (l-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl) amino] -l-iodo-5-isopropylbenzene 
(2.05 g, 43%) was prepared from 2-iodo-4-isopropylaniline. 
5 1h NMR 

IS-MS. m/e 473.1 (m+1), 471,2 (m-1); 
Analysis for 030^29^^203: 

Calcd: C, 50.85; H,6.19; N,5-93; 

Found: C,44.16; H,5»32; N,5.67. 

10 

C. 2- [ |l-tert-Butoxycarbonylpiperidin-4-yl) -e-isopropyl- 
4H"3,l-ben20xa2in-4-one- 

Using methods substantially equivalent to those 
described in Example 173-E, 2- { (l-tert-butoxycarbonyl- 
15 piperidin-4-yl) -6-isopropyl-4H-3, l-ben20xa2in-4-one (1-11 
94%) was prepared from 2- ( {l-tert-butoxycarbonylpiperidin-4- 
ylcarbonyl) amino] -l-iodo-5-isopropylbenzene. 
1h NMR 

IS-MS, m/e 373.2 (m+1); 
20 Analysis for C21H28N2O4: 

Calcd: C, 67,72; H ,7.58; N, 7.52; 
Found: C, 68.11; H, 7-74; N. 7.62. 

D . 2-1 ( l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl) amino] - 
25 N- (5-chloropyridin-2-yl) -•5-isopropylben2amide. 

Using methods substantially equivalent to those 
described in Example 51-D, 2- ( (l-t€rt-butoxycarbonyl- 
piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2-yl) -5- 
isopropylbenzamide (0.55 g, 41%) was prepared from 
30 2* ( (l-tert-but03Qrcarbonylpiperidin-4-yl) -6-isopropyl-4H•3,l- 
ben^oxazin*4*one . 

IS-MS. m/e 501.1 (m-^1), 499.2 (m-1) ; 
Analysis for C26H33CIN4O4 : 
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Calcd: C, 62.33; H, 6.64; N, 11.18; 
J Pound: C, 60.69; H. 6.34; N, 11.15. 

E. N" {5-Chloropyridin-2-yl) -5-isopropyl-2- [ (4-piperidinyl 
5 carbonyl) amino Jbenzamide Trif luoroacetate. 

Using methods substantially equivalent to those 
described in Example 9-B, N- (5-chloropyridin-2-yl) -5- 
isopropyl-2- I ( 4 -piperidinylcarbonyl) amino Jbenzamide 
trifluoroacetate (0.45 98%) was prepared from 2-{{l-tert 
10 butoxycarbonylpiperidin-4-ylcarbonyl ) amino] -N- {5-chloro- 
pyr idin-2 -y 1 ) -5 - isopropylbenzamide . 
NMR 

IS-MS, m/e 401.2 (m+1), 399.2 (m-1) ; 
Analysis for C21H25ClN4O2-l.OC2HF3O2-O.lH2O: 
15 Calcd: C, 53.46; H, 5.11; 10.84; F, 11.03; 

Found: C, 53-22; H, 5.04; N, 10.98; F, 11.50. 



F. N- {5"Chloropyridin-2-yl)-5-isopropyl-2-[ (1-isopropyl- 
piperidin-4 -ylcarbonyl ) amino] benzamide . 

20 Using methods substantially equivalent to those 

described in Example 231-E. N- (5-chlorcpyridin-2-yl) -5- 
isopropyl-2- I {l-isopropylpipcridin-4-ylcarbonyl) amino)- 
benzamide (0.38 89%) was prepared from N- {5-chloro- 
pyridin-2-yl)~5-isopropyl-2- [ ( 4 -piperidinylcarbonyl) amino J - 

25 benzamide trifluoroacetate. 
1h NMR 

IS-MS, m/e 443.2 (m+1), 441.3 (m-l) ; 
Analysis for C24H31CIN4O2 •O.3H2O: 

Calcd: C, 64.29; 7.10; N, 12.50; 
30 Found: C, 64.10; H, 6.97; Nr 12.23. 



Bxasnple 242 

Pr paratioB of 4*Chloro-M-(S-chloropyridin*2-yl)-2- 
[ (l-lBopropylplperidin-4-ylcarboiiyl) amino] benzanid • 
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5 A. 2- [ {l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl) amino! - 
4-chloro-N- (5-chloropyridin-2-yl)benzamide. 

Using methods substantially equivalent to those 
described in Example 25-D, 2- Id-tert-butoxycarbonyl- 
piperidin-A-ylcarbonyl) amino] -4-chloro-N- l5-chloropyridin-2- 
10 yDbenzamide (3. 83 g, 97%) was prepared from 2-amino-4- 
chloro-N- (5-chloropyridin-2-yl)benzamide. 
1h nmr 

IS-MS, m/e 493.0 (m+l) , 491.0 (m-1) ; 

15 B. 4-Chloro-N- (5-chloropyridin-2-yl)-2- [ (4-piperidinyl- 
carbonyl ) amino ] benzamide Trif luoroacetate - 

Using methods substantially equivalent to those 
described in Example 9-B, 4-chloro-N- (5-chloropyridin-2-yl) - 
2-1 (4-piperidinylcarbonyl)amino]benzamide trif luoroacetate 

20 (3.66 g, 93%) was prepared from 2- [ (l-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl)amino] -4-chloro-N- (5-chloropyridin-2- 
yl) benzamide. 
1h NMR 



WO00O9II8 



PCT/US99/29M6 



- 324 - 

C. 4-Chloro-N- (5-chloropyridin-2-yl)"2-[ (1-isopropyl- 
I piperidin-4-ylcarbonyl ) amino Ibenz amide . 

Using methods substantially equivalent to those 
' described in Example 231-E, 4-chloro-N- (5*chloropyridin-2- 
5 yl) -2- [ (l-isopropylpiperidin-4-ylcarbonyl)amino]ben2amide 
(0.22 51%) was prepared from 4-chloro-N- (5-chloropyridin 
2-yl) -2- [ (4~piperidinylcarbonyl)aminoJben2amide 
trif luoroacetate . 
1h nmr 

10 IS-MS. m/e 435.2 (m+1) , 433.4 Im^l); 
Analysis for C21H24CI2N4O2 • 0. 3H20: 

Calcd: C, 57.22; H, 5.63; N, 12.71; 
Found: C, 56.93; H, 5. 48; 12.64, 



15 EKaiqple 243 

Preparation of N-(5-Chloropyridin-2-»yl)-4-£luoro-2- 
[ (l-i8opropylpiperidin-4-ylcarboz^l) amino]ben2amide. 




20 

A. 2- [ (l-^tert-Butoxycarbonylpiperidin-4-ylcarbonyl) amino] - 
N- ( 5 - chl oropyr idin- 2 -yl ) - 4 - f luorobenzamide . 

Using methods substantially equivalent to those 
described in Example 25-D, 2-[ (l-tert-butoxycarbonyl- 
25 piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2-yl ) •4- 
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fluorobenzamide (2.08 g, 55%) was prepared from 2-amino- 
N- (5-chloropyridin-"2-yl) -4-f luorobenzamide. 
1h NMR 

IS-MS, m/e 477.0 (m+1), 475.0 (m-1) • 

5 

B . ( 5 -Chi oropyr i din - 2 -yl ) -4 - f luoro-2 - ( ( 4 -piperidinyl - 
carbonyl ) amino Jbenzamide Trif luoroacetate. 

Using methods substantially equivalent to those 
described in Example N- (5"Chloropyridin-2-yl) -4-fluoro- 

10 2-{ {4-piperidinylcarbcnyl)amino)benzamide trif luoroacetate 
(1.68 g, 100%) was prepared from 2- ( (l-tert-butoxy- 
carbonylpiperidin-4-ylcarbonyl)aminoJ -N- (5-chloropyridin-2- 
yl) ~4-f luorobenzamide. 
1h NMR 

15 IS-MS, m/e 377.0 (m+1), 375.0 (m-l) . 

C. N- {5-Chloropyridin-2-yl) -4-f luoro-2- 1 {l-isopropyl- 
piperidin-4 *ylcarbonyl ) amino] benzamide . 

Using methods substantially equivalent to those 
20 described in Example 231*E, N- (5-chloropyridin-2-yl)-4- 
f luoro-2- t (l-isopropylpiperidin-4-yl carbonyl )amino]ben2amide 
(0.32 g, 74%) was prepared from N- (5-chlcropyridin-2-yl^-4- 
f luoro-2~ { (4-piperidinylcarbonyl)aminolbenzamide 
trif luoroacetate. 
25 1h NMR 

IS-MS, m/e 419.2 (m+1), 417.2 (m-1); 
Analysis for C2iH24ClFN4O2*0,3H2O: 

Calcd: C, 59.44; H,5.84; N.13.21? 
Found: C,59.22; H,5.60; N, 13.14. 

30 

Exaaple 244 

Preparation of N<-(5-ChloropyridiB-2'*yl)*5*lodo-2- 
I { I'isopropylpip ridin-4 -ylcarboiiyl } amino] benzamide • 
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A- N- {5-Chloropyridin-2-yl) -2-nitrobenzamide, 

To a stirring solution of 2-amino-5-chloropyridine (3.7 
g, 29 inmol) and pyridine (7.3 xnL, 90 inmol) in dichloro- 
5 methane was added 2-nitrobenzoyl chloride (5.7 g« 30 mmol) . 
After stirring for 4 h, the solvents were removed in vacuo 
and the residue partitioned between ethyl acetate and water. 
The organic phase was washed with brine, dried over 
magnesium sulfate, filtered, and concentrated in vacuo* 
10 After standing at room temperature overnight, the mixture 
was filtered to give 6.4 g (79%) of a white solid. 
1h NMR 

FD-MS, m/e 276.9 (m) ; 
Analysis for C12H8CIN3O3 : 
15 Calcd: C, 51.91; H, 2.90; N, 15.13; 

Found: C, 52.61; H, 2.89; N, 15.29. 

B. N- (5*Chloropyridin-2-yl) -2-aminobenzamide. 

To a solution of (5-chloropyridin-2-yl) -2-nitro- 
20 benzamide (2 g, 7.2 mmol) in tetrahydrofuran (50 mL) and 

ethyl acetate (50 mL) was added Raney nickel (0.2 g) and the 
mixture was placed under hydrogen (4.1 bar) in a high 
pressure apparatus. After shaking overnight, the mixture 
was filtered and concentrated in vacuo and purified by flash 
25 chromatography to give 1.5 g (83%) of an off-white solid. 
1h NMR 

C. 2-Amino-N- (5-chloropyridin-2-yl) -5-iodobenzamide. 
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To an ice cold stirring suspension of N-{5-chloro- 
pyridin-2-yl) -2-aminoben2amide (1.01 g, 4.09 xmol) in 
ethanol (80 mL) was added a mixture of iodine (1.04 g. 4*10 
nrniol) and silver sulfate (1.29 g, 4.09 mmol) . The mixture 
5 was stirred at room temperature for 3 d and filtered* The 
filtrate was concentrated, partitioned between 
dichlorome thane and saturated aqueous sodium bicarbonate. 
The organic phase was dried over magnesium sulfate, 
fil teredo and concentrated in vacuo. The crude product was 
10 purified by chromatography over silica gel, eluting with a 
step gradient of 5-10% ethyl acetate in dichloromethane. 
The chromatography product was slurried in isopropanol and 
filtered to give 0.49 g (32%) of an orange solid. 
1h NMR 

15 IS-MS. m/e 373-8 (m-f 1) , 371.8 (m-1) ; 
Analysis for C12H9CIIN3O: 

Calcd: C. 38.58; H, 2.43; N, 11.25; 
Found: C, 38,64; H, 2.76; N, 11.22. 

20 D, 2-1 (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl)amino]- 
N- (5-chloropyridin-2-yl) -S-iodobenzamide. 

To a stirring solution of 1-Boc-isonipecotic acid 
(15.26 g, 66.55 mmol) in methanol (135 mL) was added sodium 
methoxide (3.8 g, 66.8 mmol). After stirring for 1 hi the 

25 solvent was removed in vacuo. A portion of the residue 

(8.92 g, 35.5 mmol) was suspended in dichloromethane (95 mL) 
and oxalyl chloride (4 mL, 45 mmol) was added, followed by a 
couple of drops of N,N-dimethylformamide. After stirring 
for 1 h, the solvent was removed in vacuo. The residue was 

30 suspended in dichloromethane (45 mL) and added to a solution 
of 2-amino*N- (5-chloropyridin-"2-yl)"5-iodoben2amide (8.86 g, 
23.7 mmol), N,N-diisopropyl ethyl amine (5 mL, 28 mmol), and 
4- {N,N-dimethylamino) pyridine (0.33 g, 2.7 mmol) in 
dichloromethane (50 mL) . After stirring 19 h, the reaction 
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mixture was partitioned between dichloromethane and 
I saturated aqueous sodium bicarbonate. The organic phase was 

dried over magnesium sulfate, filtered, and concentrated in 
I vacuo. The residue was slurried in diethyl ether and 
5 filtered to give 8.6 g (62%) of a pink solid. 

1h NMR 

IS-MS, m/e 584.8 |m+l) , 582.9 (m-1); 
Analysis for C23H26CIIN4O4 : 

Calcd: C. 47.23; H, 4.48; N, 9.58; 
10 Found; C, 46.96; H. 4.45; N, 9.68. 

E . N- ( 5 -Chloropyr idin- 2 -y 1 ) - 5-iodo-2 - [ ( 4 -piper idinyl- 
carbonyl) amino Jbenzamide Trif luoroacetate. 

To a stirring solution of 2- [ (l-tert-butoxycarbonyl- 
15 piperidin-4-ylcarbonyl)£unino] -N- (5-chloropyridin-2-yl) -5- 
iodobenzamide (2.0 g, 3.45 mmol) in dichloromethane (65 mL) 
and anisole (2 mL, 18 mmol) was added trif luoroacetic acid 
(6.7 mli, 87 mmol). The reaction solution was stirred at 
room temperature for 4 h, concentrated in vacuo, treated 
20 with diethyl ether and concentrated (3x) , treated with 

diethyl ether, sonicated, and filtered to give i.Sti g {90%>f ; 
of a gray solid. 
1h NMR 

IS-MS, m/e 484.9(m+l), 482.9 (m-1) ; 
25 Analysis for C18H18CIIN4O2 •1-1C2HF302: 

Calcd: C, 39.76; H, 3.16; N, 9.18; 
Found: C, 39.70; H, 3.20; 9.35. 

P. N- (5-Chloropyridin-2-yl) -5-iodo-2- [ (l-isopropyl- 
30 piperidin-4-ylcarbonyl ) amino] benzamide. 

To a stirring suspension of N- (5•chloropyridin-2-yl)- 
5•iodo-2- [ (4-piperidinylcarbonyl)aminoJben2amide 
trif luoroacetate (1.5 g, 2.52 mmol) in methanol (25 mL) was 
added acetone (25 mL) , followed by acetic acid (0.6 mL, 10 



wo 00^91 18 



PCTAIS99/29946 



- 329 - 

mmol), and then sodium cyanoborohydride (0.67 g, 10 nsnol). 
After stirring overnight, the solution was treated with 
saturated aqueous arnmoniuxn acetate solution, concentrated t 
and partitioned between dichlorome thane and saturated 
5 aqueous sodium bicarbonate. The organic phase was washed 
with brine, dried over magnesium sulfate, filtered, and 
concentrated. The crude product was purified by 
chromatography over silica gel, eluting with a step gradient 
of 5--15% 2 M solution of ammonia /methanol in 
10 dichloromethane. The chromatography product was slurried in 
diethyl ether and filtered to give 0.87 g (65%) of a white 
solid. 
1h nmr 

IS-MS. m/e 526.9 (m+1), 525.0 (m-l); 
15 Analysis for C2iH24ClIN402"1.4H20; 

Calcd: C, 45.69; H,4.89; N,10.15; 
Found: C, 45.37; H,4.68; N,10.02. 



ZxwBplB 245 

20 Preparation of 19--(5-Chloropyridin*-2^yl)-2-C<l-»l8opr<vyl- .i. 
piperidin*4«ylcarbonyl}ai&ino] "-S-phes^ylbensaaide ^ 
BEydrochlor ide * 



25 




To a stirring solution of N- (5-chloropyridin-2-yl)-5- 
iodo-2• [ (l-isopropylpiperidin-4-ylcarbonyl)amino]benzamide 
(0.29 g, 0.54 mmol), tetrakis(triphenylphosphine)- 
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palladium(O) (35 mg, 0.03 nimoDi and phenylboronic acid 
I (81 mg, 0.66 mmol) in toluene (5 mL) was added water (0.55 

xnL) and a 2 M aqueous sodium carbonate solution (0.55 mL, 
* 1.1 mmol). The mixture* was heated to 85-95 **C for 1 h, 
5 cooled to room temperature, partitioned between ethyl 
acetate and saturated aqueous sodium bicarbonate. The 
organic phase was treated with 0.002 N aqueous hydrochloric 
acid. To the aqueous phase was added dichlorome thane 
followed by saturated aqueous sodium bicarbonate until 
10 pH 8-9. The phases were separated and the organic phase was 
concentrated. The crude product was purified by RPHPLC, 
eluting with a gradient from 25% through 65% acetonitrile in 
0.05% aqueous hydrochloric acid, to give 0.16 g (57%) of a 
yellow solid. 
15 1h NMR 

IS-MS, m/e 477.0 (m+1), 475.0 lm-l> ; 
Analysis for C27H29ClN4O2-l.BHCl-O.9H2O: 

Calcd: C, 58.03; H, 5.88; N, 10.03; CI, 17.76; 
Found: C, 58.08; H, 5.65; N, 9.79; Cl, 17.58. 



20 



25 



Sxanple 246 

Preparation of N- (5-Cbloropyrldin-2-yl) ^2- [ (I'iBOpropyl" 
piperidin-4-ylcarbonyl) amino] -5- (3-thienyl)benzai&ide 
Hydrocbloride • 



KM 



cm 
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Using m thods substantially equivalent to those, 
described in Example 245, N- {5-chloropyridin-2-yl) -2- 
[ (l-isopropylpiperidin"4"ylcarbonyl)amino]-5- (3-thienyl)- 
benzamide hydrochloride (0.25 g, 50%) was prepared from 
5 N- (5-chloropyridin-2-yl)-5-iodo-2-{ (l-isopropylpiperidin-4- 
ylcarbonyl ) amino ] benzamide . 
1h NMR 

IS-MS, m/e 482.9 (mfl), 481.0 (m-1) ; 
Analysis for C25H27ClN4O2S-l.7HCl-O.7H2O: 
10 Calcd: C, 53.85; H, 5.44r N. 10.05; CI, 17.17; 



Exaiqple 247 

Preparation of N- ( 5-Chloroparridin-2-yl ) -2- 1 (1-isopropyl- 
15 piperidin-4-ylcarbonyl) amino] -3-insthoxybenzaiidde 
Hydrochloride • 



20 A. N- (5-Chloropyridin-2-yl) -3-methoxy-2'nitrobenzamide, 
To a stirring suspension of 3-inethoxy-2-nitroben2oic 
acid (14.5 g, 73.5 mmol) in dichloromethane (100 mL) was 
added a couple of drops of N,N-dimethylf ormamide followed by 
oxalyl chloride (6.7 mL, 77.1 iranol) . The reaction was 

25 stirred at room temperature overnight and the residue 
transferred slowly to an ic cold solution of 2-amino- 
5*chloropyridine (9 g, 70 mmol) and pyridine (20 mL) in 



Found: 



C, 53.82; H, 5.53; N, 9.86; CI, 17.01. 




WO00O9118 



PCTAiS99y29946 



- 332 - 

dichloromethane (200 mL) . The reaction was stirred 
2 overnight « treated with water « and concentrated. 

The resulting mixture was treated with ethyl acetate, washed 
> consecutively with aqueous citric acid, saturated aqueous 
5 sodium bicarbonate, dried over magnesium sulfate, filtered^ 

and concentrated in vacuo. The crude product was purified 

by recrystallization from toluene to give 17 g (79%) of a 

white solid. 

1h NMR 

10 ESI+ MS, m/e 308.0 Jm-fl); 
Analysis for C13H10CIN3O4: 

Calcd: C, 50-75; H, 3.28; N. 13.66; 
Found: C, 51.60; H, 2.75; N, 13.44. 



15 B. 2-Amino-N- (5~chloropyridin-2-yl) -3-methoxybenzamide. 

Using methods substantially equivalent to those 
described in Example 244-B, 2-amino-N- (5-chloropyridin-2- 
yl) -3-methoxyben2amide (11.5 g, 75%) was prepared from 
N- (5-chloropyridin-2-yl) -3-methoxy-2-nitroben2amide. 
20 1h NMR 

ES-MS. m/e 278.1 (m+1) ; 
Analysis for C13H12CIN3O2: 

Calcd: C, 56.23; H, 4.36; N, 15-13; 

Found: C, 55.95; H, 4.48; N, 14.86. 

25 

C. 2-1 {l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl)amino) - 
N- (5-chloropyridin-2-yl) -3-methoxyben2amide. 

Using methods substantially equivalent to those 
described in Example 244-D, 2- [ (l~tert-butoxycarbonyl- 
30 piperidin-4-ylcarbonyl)aminoJ -N- {5•chloropyridin-2-yl)-3- 
methoxybenzamide (1.50 g, 85%) was prepared from 2'amino- 
N- (5-chloropyridin-2-yl) -3-methoxyben2amide. 
1h NMR 

IS-MS, m/e 489.3 (ro+l), 487.5 (m-1); 
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Found: 



C24H29CIN4O5: 
C. 58.95; H. 
C, 58.73; H, 
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5.98; N, 11.46; 
5.92; N, 11.23- 



5 D. N- (5-Chloropyridin-2-yl) -3-inethoxy-2- [ (4-piperidinyl-' 
carbonyl ) amino] benzamide Trif luoroacetate . 

Using methods substantially equivalent to those 
described in Example 244-E, N- (5-chloropyridin-2*yl) - 
3-methoxy-2' [ ( 4 -piperidinylcarbonyl) amino] benzamide 
10 trif luoroacetate (1.22 g, 99%) was prepared from 2-t{l-tert 
butoxycarbonylpiperidin-4-ylcarbonyl) amino] -N- (5-chloro* 
pyridin-2-yl) -3-methoxybenzaxnide. 
NMR 

IS-MS, m/e 389.2 (m+1), 387.2 lm-l); 
15 Analysis for C29H21CIN4O3 • 1. OC2HF3O2 : 

Calcd: C, 50.16; H, 4-41; N, 11,14; F, 11.33; 
Found: C, 50.09; H, 4.16; N, 10.87; F, 11.46. 



E. N- (5~Chloropyridin-2-yl) -2- [ (l-isopropylpiperidin-4- 
20 ylcarbonyl ) amino] -S-methoxybenzamide Hydrochloride . 

Using methods substantially equivalent to those 
described in Example 244-F, (5-chloropyridin-2-yl) -2- 
[ (l-isopropylpiperidin-4 -ylcarbonyl) amino] •3-methoxy- 
benzamide hydrochloride (0.34 g, 37%) was prepared from 
25 N- (5-chloropyridin-2-yl ) -3-methoxy-2- [ {4-piperidinyl- 

carbonyl) amino] benzamide trif luoroacetate. To a stirring 
solution of the purified product in dichloromethane was 
added 1.0 N hydrochloric acid in diethyl ether until 
precipitate formed. The mixture was filtered to give the 
30 title compound. 
1h NMR 

IS-MS, m/e 431.3 (m+1), 429.3 (m-1); 
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Analysis for C22H27C1N4O3-1.1HC1-0-4H2O: 

Calcd: C, 55.25; H, 6.09; N, 11.72; CI, 15.57; 

' Found: C, 55.03; H, 5.90; N, 11.54; Cl, 15.30. 

5 Exanple 248 

Prepaxatloxx of 5-Acetyl*N<*(S«*chloropyrldin*2*yl)*-2- 
[ ( I*i8opropylpiperidin-4^ylcarbo2iyl ) andao] beazamide 
Hydrochloride • 



10 




A . 4 -Amino- 3- iodoace tophenone - 

Using methods substantially equivalent to those 
described in Example 244 -C, 4-amino-3-iodoacetophenone 
(3.9 g, 40%) was prepared from 4-aminoacetophenone. 
15 NMR 

IS-MS, m/e 261.8 (m+l) , 259-9 (m-1) ; 
Analysis for CgHsINO -0.20411802: 

Calcd: C, 37.93; H, 3.47; 5.03; 

Found: C, 37.82; H, 3.22; 5.26. 

20 

B. 5-Acetyl-2- I {l-tert-butoxycarbonylpiperidin-4-yl- 
carbonyl) amino! -l-iodobenzene. 

Using methods substantially equivalent to those 
described in Example 244-D. 5-acetyl-2- ( (l-tert-butoxy* 
25 carbonylpiperidin-4-ylcarbonyl ) amino] -l-iodobenzene {7.80 g, 
48%) was prepared from 4-amino-3-iodoacetophenone. 
1h NMR 

IS-MS, m/e 473.0 tm+1) , 471,2 (m-l) ; 
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Analysis for C19H25IN2O4: 

Calcd: C, 48.32; H, 5.34; N, 5.93; 
Found: C, 48.45; H, 5.49; 5.83. 



5 C 5-Acetyl-2-[ (l-tert-butoxycarbonylpiperidin-4•yl- 
carbonyl)amino]ben2oic Acid. 

To a stirring solution of 5-acetyl-2- ( (l-tert-butoxy- 
carbonylpiperidin-4-ylcarbonyl)aInino] -l-iodobenzene (4.5 9/ 
9.53 mmol) in acetonitrile (150 mL) was added potassi\im 

10 carbonate (6.6 g, 47.7 mmol), followed by tetrakis- 

(triphenylphosphine)palladiuin{0) (0.55 g, 0.48 rranol), and 
copper iodide (91 mg, 0.48 mmol). The mixture was placed 
under an atmosphere of carbon monoxide and heated to 80 "C. 
After 3 h, 1 N aqueous sodium hydroxide (50 mL) was added to 

15 the hot reaction solution. The solution was stirred for 10 
min and concentrated in vacuo. The residue was partitioned 
between ethyl acetate and water. The aqueous phase was 
filtered, acidified to pH 3 with citric acid, and extracted 
with ethyl acetate. The organic phase was washed with 

20 brine, dried over magnesium sulfate, filtered, and 

concentrated in vacuo to give 1.4 g (38%) of a white solid. 

1h nmr 

IS-MS, m/e 389,2 (m-1); 
Analysis for 020^26^206 •0-4H2O: 
25 Calcd: C, 60.41; H, 6.79; M, 7.05; 

Found: C, 60.27; H, 6.55; N, 6.92. 



D. 6-Acetyl-2' [ (l-tert-butoxycarbonylpiperidin-4-yl)-4H- 
3 , 1 -benzoxaz in- 4 -one • 
30 To a stirring solution of 5-acetyl-2- ( (l-tert-butoxy- 

carbonylpiperidin- 4 -ylcarbonyl) amino] benzoic acid (0.22 g, 
0.57 mmol) in N,N-dimethylformamide (3 mL) was added 
1- (3-dimethylaminopropyl)-3'ethylcarbodiimide hydrochloride 
(0.14 g, 0-74 miTK>l) . The reaction solution was stirred for 
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30 mini treated with cold water and the resulting mixture 
J stirred for 10 min and filtered to give 0.20 g (92%) of a 
tan solid. 

1h nmr 

5 FD-MS. m/e 372.3 (m+1); 
Analysis for C20H24N2O5: 

Calcd: C, 64.50; H, 6.50; N, 7.52; 
Found: C, 64.20; 6.40; N, 7.45. 

10 E. 5-Acetyl**2- [ {l-tert-butoxycarbonylpiperidin-4-yl- 
carbonyl) amino] -N- (5-chloropyridin-2-yl)ben2amide. 

To an ice cold stirring solution of 2-amino-5-chloro- 
pyridine (0.11 g, 0.86 mmol) in tetrahydrofuran (20 mL) was 
added dropwise a 1.0 M solution of allylmagnesimn bromide in 

15 diethyl ether (0.9 mL, 0.9 mmol). After stirring for 10 
min, 6-acetyl-2" { (l-tert-butoxycarbonylpiperidin-4-yl) -4H- 
3,l-benzoxazin-4-one (0.16 g, 0.43 mmol) was added. After 
stirring overnight at room temperature, the solvent was 
removed in vacuo. The residue was partitioned between ethyl 

20 acetate and saturated aqueous sodium chloride, and layers 
were separated. The organic phase was washed with water « 
dried over magnesium sulfate, filtered, and concentrated in 
vacuo. The crude product was purified by chromatography, 
eluting with a step gradient of 25-28% ethyl acetate in 

25 dichl or ome thane to give 155 mg (72%) of a white solid. 

1h nmr 

IS-MS, m/e 501.3 (m+1) , 499.2 (m-1) ; 
Analysis for C25H29CIN4O5 : 

Calcd: C, 59.94; H, 5.83; N, 11.18; 
30 Pound: C, 59-69; H, 6.03; N, 11.17. 

F . 5 -Acetyl -N- ( 5 -chloropyr idin-2-y 1 ) -2- [ { 4 -piperidinyl - 
carbonyl ) amino J benzamid Trif luoroacetate . 
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Using methods substantially equivalent to those, 
described in Example 244-E, S'-acetyl-N- (5-chloropyridin"2- 
yl>-2-[ (piperidin-4-ylcarbonyl) amino Jbenzamide trifluoro- 
acetate (101 mg, 9B%) was prepared from 5-acetyl-2-[ (1-tert- 
5 butoxycarbonylpiperidin-4-'ylcarbonyl) amino] -N- {5-chloro- 
pyridin-2-yl) benzamide . 
1h nmr 

IS-MS. m/e 401.2 <m+l), 399.2 (m-1); 
Analysis for C20H2lCl2N4O3-l,2C2HF3O2-0.1H20: 
10 Calcd: C, 49.87; H, 4.31; N, 10.39; F, 12.68; 

Found: C, 49.89; H, 4.31; 10.48; F, 12.44. 

G. 5-Acetyl-N- (5-chlorcpyridin-2-"yl) -2- [ (1-isopropyl- 
piperidin-4 --ylcarbonyl ) amino] benzamide Hydrochloride . 

Using methods substantially equivalent to those 
described in Example 244-F, 5-acetyl-N- (5-chloropyridin-2- 
yl) -2- [ (l-isopropylpiperidin-4-ylcarbonyl)amino]b€n2amide 
hydrochloride (48 mg, 67%) was prepared from 5-acetyl-N- 
(5*chloropyridin-2-yl) -2" I {4-piperidinylcarbonyl)amino} - 
benzamide trif luoroacetate. To a stirring solution of the 
purified product in dichloromethane was added 1*0 N 
hydrochloric acid in diethyl ether until precipitate formed. 
The mixture was filtered to give the title compound. 

1h nmr 

IS-MS, m/e 443.2 (m+l), 441.2 (m-l); 
Analysis for C23H27ClN4O3-l.3HCl-O.6H2O: 

Calcd: C, 55.12; H, 5.93; N, 11.18; Cl, 16.27; 
Found: C, 54.79; H, 6.32; N, 11*13; CI, 16.30. 

30 Escaoiple 249 

Preparation of N-(5-^Chloropyridin*2-yl)-2-((X--isopropyl* 
piperldin-4 -ylcarbonyl ) amino] - 5- ( 2 » thieoyl ) benzamide 
hydrochloride • 



15 



20 



25 
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Using methods substantially equivalent to those 
described in Example 245, N- (5-chloropyridin-2-yl) -2- 
5 I {l-isopropylpiperidin-4-ylcarbonyl) amino] -5- (2-thienyl) - 
benzamide hydrochloride (0.21 g, 42%) was prepared from 

{5--chloropyridin-2-yl) -5-iodo-2- 1 (l-isopropylpiperidin-4- 
y 1 carbony 1 ) amino ] benzamide . 
NMR 

10 IS-MS, m/e 482.9 (m+1). 480.9 (m-1) ; 

Analysis for C25H27ClN4O2S-2.OHCl-2.lH2O: 

Calcd: C, 50.57; H, 5.64; N, 9.44; CI, 17.91; 
Found: C, 50.59; H, 5.46; N, 9.43; CI, 17.85. 



15 Sxangple 250 

Preparation of N- (5-chlorox>yridin-2-yl) -2- 1 (l-isopropyl- 
piperidln-4-ylcarbonyl ) amino] *5- (2-thiazoIyl}bexiza2Bide« 



20 



61 



To a stirring solution of N- (5-chloropyridin-2-yl) -5^ 
iodo-2- 1 (l-isopropylpiperidin-4-ylcarbonyl)amino]benzamide 
(0.52 g, 0.99 mmol) and tetrakis(triphenylphosphine)- 
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palladium(O) (59 mg, 0.05 inmol) in tetrahydrofuran (7 inL) 
was added a solution of 0.5 M 2-thia2ole2inc bromde (2.4 
mL. 1.2 nunol) in tetrahydrofuran. The reaction mixture was 
stirred overnight at room temperature and then diluted with 
5 3:1 chloroform: isopropanol. The resulting solution was 
washed with saturated aqueous ammonium chloride and the 
phases separated. The aqueous phase was treated with 
saturated aqueous sodium bicarbonate to pH 8 and extracted 
with 3:1 chloroform: isopropanol. The organic phase was 

10 dried over magnesium sulfate, filtered, and concentrated in 
vacuo. The crude product was resubmitted to reaction 
conditions { tetrakis (triphenylphosphine) palladium (0) (38 mg, 
0.03 mmol). tetrahydrofuran (7 mL) , and a solution of 0.5 M 
2-thia2ole2inc bromide (9.6 mL, 4.8 mmol)], stirred 

15 overnight, and worked up as above. The crude product was 
purified by chromatography over silica gel, eluting with a 
step gradient of 5-20% 2 M ammonia /methanol solution in 
dichloromethane. The chromatography product was slurried in 
diethyl ether and filtered to give 0.27 g (57%) of a white 

20 solid. 
1h NMR 

IS-MS, m/e 483.8 (m+l>, 481,9 (m-l); 
Analysis for C24H26C1N5O2S-0.5H2O: 

Calcd: C, 58.47; H, 5-52; N, 14.21; 
25 Found: C, 58.16; H, 5.21; 14.04. 



30 



Example 251 

Preparation of (5-Chloropyridin-2-yl) -2- 1 (l-isopropyl- 
piperidi»-4*ylcarbonyl ) amino] -5- (3*pyridinyl )benzaaide • 
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Using methods substantially equivalent to those 
described in Example 245, (5-chloropyridin-2-yl) -2- 
5 I (l-isopropylpiperidin-4-ylcarbonyl) amino] -5- (3-pyridinyl) - 
benzamide (0.11 g, 24%) was prepared from N-{5-chloro- 
pyridin*2-yl) -5-iodo-2- 1 (l-isopropylpiperidin-4-ylcarbonyl) - 
amino] benzamide and 3-pyridyldiethylborate in tetrahydro- 
furan. The crude product was purified by chromatography 
10 over silica gel, eluting with a step gradient of 10-15% 2 M 
ammonia /methanol solution in dichloromethane. The 
chromatography product was slurried in diethyl ether and 
filtered to give the title contpound, 
1h nmr 

15 IS-MS, m/e 477.9 (m+l) , 475.9 (m-l) ; 
;^Xialysis for C26H28^lN5O2-0,7H2O: 

Calcd: 63.65; H, 6.04; N, 14.28; 

Found: C, 63.32; H, 5.87; 14.29. 

20 Bxainple 252 

Preparation of N-(5-Chloropyridin*-2-yl)-2-C(l-ieopropyl« 
piperidin*4-ylcarbonyl) amino] -5- (4-pyridiayl) -benzaadde. 
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To a stirring solution of N- (5*chloropyridin-2-yl)*5- 
iodo-2- ( (l-isopropylpiperidin-4-ylcarbonyl)aniino]ben2amide 
5 { 0 • 52 g , 0-98 nanol ) , dichlorobis ( triphenylphosphine) - 
palladium(II) (34 mg, 0.05 mmol), and lithium chloride 
(0.15 g, 3.56 mmol) in 1,4-dioxane (5 rvL) was added 
4- (tributylstannyl J pyridine (1.16 g, 3.14 wmol) and dioxane 
(5 mL) . The reaction mixture was heated to reflux, stirred 

10 overnight, and then filtered through diatoxnaceous earth. 
The filtrate was partitioned between 3:1 chloroform:- 
isopropanol and saturated aqueous sodium bicarbonate, and 
the layers separated. The organic phase was dried over 
magnesium sulfate, filtered, and concentrated in vacuo. The 

15 crude product was purified by chromatography over silica ..^ 
gel, eluting with a step gradient of 10*25% 2 M 
ammonia/methanol solution in dichlorome thane. The 
chromatography product was recrystallized from methanol and 
ethyl acetate to give 47 mg (10%) of a white solid. 

20 1h NMR 

IS-MS, m/e 478.0 (m+1) , 476.0 (m-l>; 
Analysis for C26H28CIN5O2 ' 1-6H20: 

Calcd: C, 61-62; H. 6.21; N, 13.82; 
Found: C, 61.29; H, 5.87; N, 13.76. 



Ejuoqple 253 

Pr paration of N-(5-ChlorQpyrldiii-2-yl>*5«eyano-2- 
[ (l-i8opropylpiperidin*4->ylcarboiiyl) aminojbenzaadde • 
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To a stirring solution of N- (5-chloropyridin-2-yl) -5- 
5 iodo-2- 1 (l-isopropylpiperidin-4-ylcarbonyll aminolbenzamide 
(0.50 0.94 mmol) in N^N-dimethylforxnamide (6 itlL} was 
added zinc cyanide (70 mg, 0-58 xnmol) followed by 
tetrakis(triphenylphosphine)palladium(0) (49 mg, 0-04 mmol). 
The reaction mixture was stirred at 83^C for 6 h and then at 

10 room temperature overnight. It was then partitioned between 
3:1 chloroform: isopropanol and ammonium hydroxide and the 
layers separated. The organic phase was dried over 
magnesium sulfate, filtered, and concentrated in vacuo- The 
crude product was suspended in methanol and filtered. The 

15 filtered solid was then slurried in diethyl ether and 

filtered to give 70 mg (18%) of the title compound as white, 
solid. The methanolic filtrate was concentrated in vacuo 
and purified by chromatography over silica gel, eluting with 
5-20% 2 M ammonia /methanol solution in dichloromethane- The 

20 chromatography product was slurried in methanol and filtered 
to give an additional 0.14 g (35%) of the title compound. 
1h NMR 

IS-MS, m/e 426.0 (m+1), 424.0 (m-1) ; 
Analysis for C22H24C1N502-1-1H20: 
25 Calcd: C, 59.28; H, 5.92; N, 15.71; 

Found: C, 58.91; H, 5*55; N, 15.72. 
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Bxaoq;)! 254 

Fraparation of N-(5-Chloropyridin-2-yl)-S-{2-£uranyl)-2-I(l 
i8€>propylplperidi&-4 -ylcarbonyl ) aaino] bensamlde • 




Using methods substantially equivalent to those 
described in Example 245, (5-chloropyridin~2-yl) -5- 
(2--furanyl) -2- [ (l-isopropylpiperidin-4-ylcarbonyl)aminoJ- 
10 benzamide (0.15 g, 34%) was prepared from N-(5-chloro- 

pyridin-2-yl) -5-iodo-2-' ( (l-isopropylpiperxdin-4-ylcarbonyl) - 
amino] benzamide, 2- ( tributylstannyl) furan^ and dichlorobis* 
( t ripheny Iphosphine ) pal ladium ( II ) in tetrahydrof uran . 
1h NMR 

15 IS-MS, m/e 466.9 (m+1), 464,9 (m-1) ; 
Analysis for C25H27CIN4O3 -0.11120: 

Calcd: 64.05; H, 5.85; N, 11.95; 

Found: C, 63-83; H, 5-83; 11.93. 



20 Bxaagple 2S5 

Preparation of N-'(5*Cbloropyridi&-2<^yl}*2«-C(l*i8ppropyl« 
piperidiD*4*ylcarboi:^l) amino] *5*- (2»pyridiiiyl)benza8dda, 
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Using methods substantially equivalent to those 
described in Example 245, N- (5-chloropyridin-2-yl) -2- 
5 [ {l-isopropylpiperidin-4-ylcarbonyl) amino) -5- (2-pyridinyl) - 
benzamide {0.30 g, 65%) was prepared f rom N- (5-chloro- 
pyridin-2-yl) -5-iodo-2- [ (l-isopropylpiperidin-4-ylcarbonyl) - 
amino] benzamide and 2-pyridyl2inc bromide, 
NMR 

10 IS-MS, m/e 477.9 (m+1) , 475.9 (m-1); 
Analysis for 025^28^^^502 •O.2H2O: 

Calcd: C, 64.84; H, 5.94; N, 14.54; 
Found: C, 64.67; 5.94; 14.22. 

15 Gxanple 256 

Preparation of N- (5*Chlorcpyrlain-2-'yl) -2- 1 (1-isopropyl- 
piperidl&-4-ylcarbonyl ) amino] -5-vinylbenzaxnide . 




To a stirring solution of N- (5-chloropyridin"2-yl) -5- 
iodo-2- I (l-isopropylpiperidin-4-ylcarbonyl)amino]benzamide 
(1.0 g. 1.90 mmol) in N-methyl-2-pyrrolidinone (25 mL) was 
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added tetrakis (triphenylphosphine)palladium(O) (0.12, g, 0.1 
mmol), triphenylarsine (60 mg. 0.2 mmol) and copper iodide 
(10 mg, 0.05 inmol) followed by tributyl (vinyl) tin (0.63 mL, 
2.09 nunol). The reaction solution was heated to 105 **C, 
5 stirred for 8 h, partitioned between dichlorome thane and 
saturated aqueous sodium bicarbonate, and the layers 
separated. The organic phase was washed with brine, dried 
over magnesium sulfate, filtered, and concentrated in vacuo. 
The crude product was purified by chromatography over silica 
10 gel, eluting with 10% 2 M ammonia/methanol solution in 

dichlorome thane. The chromatography product was slurried in 
mechanol and filtered to give 131 mg (16%) of a white solid. 
1h NMR 

IS'MS, m/e 427.1 [m^D , 425.1 (m-1); 
15 Analysis for C23H27CIN4O2: 

Calcd: C, 64.70; H, 6.37; N, 13.12; 
Found: C, 64.72; H. 6.51; N, 13.06. 

Exansple 257 

20 Preparation of N- {5-Chloropyridin-2"yl)-5-fonByl-2- 
[ ( l-i5opro£>ylpiperidin-4-ylcarbonyl ) andnolbenzamide 
Hydrochloride • 




To a stirring solution of N- (5-chloropyridin-2-'yl)-5- 
iodo-2- I {l-isopropylpiperidin-4-ylcarbonyl)aminoJben2amide 
(0.51 g, 0,97 mmol) in N,N-diroethylformamide (10 mL) was 
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added sodium formate (0.11 g, 1.6 iranol) , calcium sulfate 
I (0.39 g, 2.9 mmol) , triphenylphosphine (6 mg, 0.02 mmol) and 

dichlorobis(triphenylphosphine) palladium (II) (15 mg, 0,02 
' mmol). The reaction mixture was heated to 80 "^C, stirred 
5 overnight, cooled to room temperature, partitioned between 
. dichloromethane and saturated aqueous sodium bicarbonate « 
and the layers separated. The organic phase was filtered to 
remove solids, dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The crude product was purified by 
10 RPHPLC, eluting with a gradient of 10% through 50% 

acetonitrile in 0.05% aqueous hydrochloric acid, to give 
0.14 g (31%) of a yellow solid. 
1h NMR 

IS-MS, m/e 428.9 (m+1), 426.9 (m-1) ; 
15 Analysis for C22H25CIN4O3 •1.9HC1-2.0H20: 

Calcd: C, 49.46; H, 5.83; N, 10.49; CI, 19.25; 
Found: C, 49.51; H, 5.51; N, 10.39; CI, 19.30. 

BicaiDple 258 

20 Preparation of N- (5-Chloropyridin*2-yl)-S- (l-hydroxyethyl)«* 
2 - [ ( l-i8opropylpiperidin-4 -ylcarbonyl ) amino] benzamlde • 




25 A. 2-[ {l-tert-Butoxycarbonylpiperidin"4-ylcarbonyl)amino]- 
N- (5-chloropyridin*-2-'yl) -5- (l-hydroxyethyl)benzamide. 

To a stirring solution of 5-acetyl-2- [ (1-tert-butoxy- 
carbonylpiperidin-4«ylcarbonyl)aminoJ -N- (5-chloropyridin-2- 
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yDbenzamide (0.48 g, 0.96 mmol) in methanol (20 mL) was 
added sodium borohydride (36 mg, 0.96 mmol). The reaction 
was stirred at room temperature for 5 min, treated with 
water, and concentrated in vacuo. The residual mixture was 
5 partitioned between ethyl acetate and water and the layers 
separated. The organic phase was washed with brine, dried 
over magnesium sulfate, filtered, and concentrated in vacuo 
to give 0.47 g (98%) of a white foam. 
NMR 

10 IS-MS, m/e 502.9 (m+1), 500.9 (m-1) ? 
Analysis for C25H31CIN4O5: 

Calcd: C, 59.70; H, 6.21; N, 11.14; 
Found: C, 53.77; H, 5.18; N, 10.77. 

15 B . N- ( 5 - Chi or opy r i d in- 2 -y 1) - 5 - ( 1 -hydroxy ethyl ) - 2 - 

[ (4-piperidinylcarbonyl)amino]ben2amide Trif luoroacetate. 

Using methods substantially equivalent to those 
described in Example 244-E, N- (5*chloropyridin-2-yl) -5- 
(1-hydroxyethyl) ]*2- I (4-piperidinylcarbonyl) amino] benzamide 

20 trif luoroacetate (0.35 g, 86%) was prepared from 2-[(l-tert-. 
butoxycarbonylpiperidin-4-ylcarbonylj amino] -N- (5-chloro- 
pyridin-2-yl) -5- (l-hydroxyethyl)benzamide, 
1h NMR 

IS-MS, m/e 403.3 (m+1) , 401.1 (m-1); 
25 Analysis for C20H23CIN4O3 •I.6C2HF3O2: 

Calcd: C, 47.61; H, 4.24; N, 9.57; F. 15.58; 
Found: C, 47.64; H, 3.96; N, 9.19; F, 16.91. 

C . N- ( 5-Chloropyridin-2-yl) -5- ( 1-hydroxyethyl) -2- 
30 I { l-isopropylpiperidin-4'ylcarbonyl ) amino] benzamide . 

Using methods substantially equivalent to those 
described in Example 244-F, ^5-"Chloropyridin-2-yl)-5- 
( 1-hydroxyethyl ) -2- t (l-isopropylpiperidin-4-ylcarbonyl) - 
amino Ibenzamide (0.15 g, 58%) was prepared from N- (5-chloro- 
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pyridin-2-yl) -5- (1-hydroxyethyl) -2- ( (4-piperidinylcarbonyl) - 
I amino] benzamide trifluoroacetate. 

1h nmr 

IS-MS, m/e 445,2 443.3 (m-1); 

5 Analysis for C23H29CIN4O3 : 

Calcd: C, 62.08; H, 6.57; N, 12.59; 
Found: C, 61.54; H, 5.42; N, 12.29. 

Example 260 

10 Preparation of (E) -N- (5-Chloropyridin-2*yl) -2- [ (l*-isoprppyl* 
piperidiD*4-ylcarbonyl) amino] *5- (2-iiiethoxycarbos3yl- 
vinyl ) benzamide • 




15 A. (E)-2-[ (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl)- 
amino] -N- (5-chloropyridin-2-yl) -5* (2-methoxycarbonylvinyl) - 
benzamide. 

To a stirring solution of 2- [ (l-tert-butoxycarbonyl- 
piperidin-4-ylcarbo^yl)amino] (5-chloropyridin-2-yl) -5- 

20 iodobenzamide (1.17 g. 2 mmol) in acetonitrile (4 mL) was 
added triethylamine (2 mL, 14.3 mmol) followed by 
palladium (II) acetate (22 mg, 0.1 mmol) and then methyl 
acrylate (0.36 mL, 4 mmol). The mixture was heated to 
100 ®C in a sealed tube. After 15 h, the reaction mixture 

25 was cooled to room temperature and concentrated in vacuo. 
The crude product was purified by chromatography on silica 
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gel, eluting with 20% ethyl acetate in dichloromethan . to 
give 0.96 g (88%) of a white solid. 

1h nmr 

IS-MS, m/e 543.2 (m+1), 541.4 (m-l); 
5 Analysis for C27H31CIN4O6: 

Calcd: C, 59.72; H, 5-75; N, 10.32; 
Found: C, 61.46; H, 5-97; N, 10.42. 

B. (E) -N- (5-'Chloropyridin"2-yl) -5- {2-inethoxycarbonyl- 
10 vinyl) -2- 1 (4 -piper idinylcarbonyl) amino Jbenzamide 
Trif luoroacetate. 

Using methods substantially equivalent to those 
described in Example 244-E, E-N- (5^chloropyridin-2-yl) -5- 
(2-methoxycarbonylvinyl) -2~( (4-piperidinylcarbonyl) - 
15 aminojbenzamide trif luoroacetate (0.30 g, 98%) was prepared 
from (E) -2- [ (l-tert-butoxycarbonylpiperidin'4-ylcarbonyl) - 
amino] -N- (5-chloropyridin-2-yl) -5- (2-methoxycarbonylvinyl) - 
benzamide. 

1h nmr 

20 IS-MS, m/e 443.2 (m+l) , 441.2 (m-l); 
Analysis for C22H23C1N4O4-1.0C2HF3O2: 

Calcd: C, 51.76; 4.34; N, 10.06; F, 10.23; 
Found: C, 51.90; H, 4.17; N, 9.73; F, 10.93. 

25 C. (E)-N- (5-Chloropyridin-2-yl) -2- [ (l-isopropylpiperidin- 
4-ylcarbonyl ) amino J -5- (2-methoxycarbonylvinyl ) benzamide . 

Using methods substantially equivalent to those 
described in Exajiple 244-F, (E) -N- (5-chloropyridin-2-yl) -2- 
[ (l-isopropylpiperidin-4-ylcarbonyl)aminol-5- (2*methoxy- 
30 carbonylvinyl) benzamide (92 mg^ 42%) was prepared from 

(E) -N- (5-chloropyridin-2-yl) -5- (2-methoxycarbonylvinyl) J -2- 
[ (4*piperidinylcarbonyl } aminojbenzamide trif luoroacetate. 
NMR 

IS-MS, m/e 485.5 (m+1), 483.4 (m-l); 
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Analysis for C25H29CIN4O4 • 0 .IH2O: 
I Calcd: C, 61.68; H, 6.05; N, 11.51; 

Found: C, 61.39; H, 6.13; N, 11.63. 

1 

5 Example 260 

Preparation of (E) -N- (5-Chloropyridin-2-yl) -5- (2-cyazio* 
vinyl) -2-* [ (l-*i8opropylpiperidin-*4<-ylcarbonyl) aniino] ^ 
benzamide. 




A. IE) -2- 1 (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl)- 
an\inoJ-N~ (5-chloropyridin-2-yl) -5- (2-cyanovinyl)benzamide. 
Using methods substantially equivalent to those 

15 described in Example 259-A, 2- t (l-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl)amino] -N- (5-chloropyridin-2-yl) -5- 
iodobenzamide was condensed with acrylonitrile. From the 
reaction mixture was isolated (E) -2- [ (1-tert-butoxycarbonyl 
piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2'yl) -5- 

20 (2-cyanovinyl)ben2amide (0.49 48%), as well as the 
(Z) -isomer (see next example). 
1h NMR 

IS-MS, m/e 510.2 (m+1) , 508.2 (m-1); 
Analysis for C2gH28C^lN504 : 
25 Calcd: C, 61.23; H, 5.53; N, 13.73; 

Found: C, 61-12; H, 5.79; N, 12.84. 
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B. (E)'N-' (5-Chloropyridin-2-yl)-5- (2-cyanovinyl) 1-2- 
[ (4-piperidinylcarbonyl ) aminojbenzamid Trif luoroacetate. 

Using methods sxibstantially equivalent to those 
described in Example 244-E, (E)-N- (5-chloropyridin-2-yl)-5- 
5 (2'-cyanovinyl) -2- [ {4-piperidinylcarbonyl)aminoIben2amide 
trif luoroacetate (0.20 g, 95%) was prepared from 
(E) -2- [ (l-tert-butoxycarbonylpiperidin-4-ylcarbonyl)dminoJ - 
N- (5-chloropyridin-2-yl) -5- (2-cyanovinyl)ben2amide, 
1h NMR 

10 IS-MS, m/e 408.3 (m-1) ; 

Analysis for C21H20CIN5O2 • 1 . IC2HF3O2 : 

Calcd: C. 52.05; H, 3.97; N, 13.08; F ,11.71; 
Found: C, 52.20; H, 4.13; 12.72; F, 11.47- 



15 C. (E) -N- (5-Chloropyridin-2-yl) -5- (2-cyanovinyl) -2- 
[ {l-isopropylpiperidin"4-ylcarbonyl)amino]benzamide. 

Using methods substantially equivalent to those 
described in Example 244-F, (E) -N- (5-chloropyridin-2-yl) -5- 
(2-cyanovinyl) -2- ( (l-isopropylpiperidin-4-ylcarbonyl>aminoJ - 

20 benzamide 148 mg, 36%) was prepared from (E) -N- (5-chloro- 
pyridin-2~yl) -5- (2-cyanoethenyl)-2- [ (4-piperidinylcarbonyl ) 7- 
amino] ben z amide trif luoroacetate. 
1h NMR 

IS-MS, m/e 452.2 (rn-^l) , 450.1 (m-1); 
25 Analysis for C24H26CIN5O2 : 

Calcd: 63.78; H, 5.80; N. 15.50; 

Found: C. 63.39; H, 5.84; 15.75- 

Exanple 261 

30 Preparation of (Z)-H-{5-Chloropyriain-2-yl)*5*(2-cyano- 
vinyl) -2- 1 (l-isopropylpiperldin-4*ylcarbOQyl)a]Aino) - 
benzamid , 
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A. (Z) -2-1 (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl) - 
amino] -N- (5-chloropyridin-2-yl) -5- (2-cyanovinyl) Ibenzaxnide. 

5 Using methods substantially equivalent to those 

described in Example 259-A, 2- [ (1-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl) amino] -N- {5-chloropyridin-2-yl)-5- 
iodobenzamide was condensed with acrylonitrile. Prom the 
reaction mixture was isolated (Z) -2- [ (l-tert-butoxycarbonyl- 
10 piperidin~4~ylcarbonyl) amino] -N- (5-chloropyridin-2-yl) -5- 
1 2-cyanovinyl )benzamide (0.19 g, 19%), as well as the 
(E) -isomer (see prior example). 
1h NMR 

IS-MS, m/e 510.3 (m+1), 508.2 (m-1); 
15 Analysis for C26K28CIN5O4: 

Calcd: C. 61.23; H, 5.53; N, 13.73; 
Found: C, 44.22; H, 4.08; N, 9.55. 

B. (Z) -N- (5-Chloropyridin-2-yl) -5- (2-cyanovinyl) -2- 

20 [ (4-piperidinylcarbonyl)amino]ben2amide Trif luoroacetate. 
Using methods substantially equivalent to those 
described in Example 244-E, (Z)-N- (5-chloropyridin-2-yl) -5- 
{2-cyanovinyl) ] -2- t (4-piperidinylcarbonyl) amino] benzamide 
trif luoroacetate {0.13 g, 84%) was prepared from 

25 (Z)-2- t (l-tert-butoxycarbonylpiperidin-4-ylcarbonyl)aminoJ- 
N- (5-chloropyridin-2-yl)-5- (2-cyanovinyl)benzamide. 
1h NMR 
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C. (2) "N- {5-Chloropyridin-2-yl) -5- (2*cyanovinyl) -2-. 
[ (l-isopropylpiperidin~4-ylcarbonyl)amino]beiizamide. 

Using methods substantially equivalent to those 
described in Exainple 244-F, {Z)-N-(5-chloropyridin-2-yl)-5- 
5 (2-cyanovinyl) ~2- ( (l--isopropylpiperidin-4-ylcarbonyl) anvinol r 
benzamide (41 ing, 46%) was prepared from (2)-N- (5-chloro- 
pyridin-2-yl)-5- (2-cyanovinyl) -2- [ (4-piperidinylcarbonyl) - 
amino] benzamide trifluoroacetate. 
1h NMR 

10 IS-MS, m/e 452.2 (m+1) , 450-1 (m-1); 

Bxanple 262 

Preparation of N-(5-Chloropyridin-2-yl)-2-I(l-isopropyl- 
piper idin-4 -ylcarbonyl ) amino] *>5 ^methyl thiobenzamide • 

15 



A. N- {5-Chloropyridin-2-yl) ~5-fluoro-2-nitroben2amide. 
Using methods substantially equivalent to those 

20 described in Example 247-A, (5*chloropyridin~2-yl)-5- 
f luoro-2-nitroben2amide (8.7 g, 70%) was prepared from 
5-fluoro-2-nitroben2oic acid and 2-amino-5-chloropyridine. 
1h NMR 

IS-MS. m/e 296.2 (m+l); 
25 Analysis for C12H7CIFN3O3 : 

Calcd: C, 48.75; H, 2.39; N, 14.21; 
Found: C, 48-96; H, 2.59; N, 14.02. 

B. N- {5-Chloropyridin-2-yl)"5-methylthio-2-nitrobenzamide. 
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TO a stirring solution of sodium methylsulf id (0.13 g, 
J 2 xnmol) in N,N*diinethylf orroamide (20 mL) was added 
' N-(5-chloropyridin-2-yl)'5-fluoro-2-nitroben2ainide (0.48 g, 
, 1.6 mmol) and additional N,N- dime thy Iformamide (5 mL) . The 
5 reaction solution was stirred overnight at room temperature 
and concentrated in vacuo. The resulting residue was 
partitioned between dichloromethane and water and the layers 
separated. The organic phase was washed with saturated 
aqueous sodiiam bicarbonate, dried over magnesium sulfate, 
10 filtered, and concentrated in vacuo. The crude product was 
slurried in diethyl ether and filtered to give 0.33 g (63%) 
of a yellow solid. 
1h NMR 

IS'MS, m/e 323.8 (m+1), 321,8 (m-1) ; 
15 Analysis for C13H10CIN3O3S: 

Calcd: C, 48.23; H, 3.11; N, 12.98; 
Found: C, 48.21; H, 3.01; N, 12.64. 

C. (5-chloropyridin-2-yl) -S-methylthiobenzamide. 

20 To an argon-purged slurry of N- (5-chlGropyridin-2-yl) * 

5-methylthio-2-nitrobenzamide (0.78 g, 2.4 mmol) in ethanol 
(30 mL) was added graphite (0.73 g) and hydrazine 
monohydrate (0,5 mL, 10.3 mmol). The reaction mixture was 
heated to reflux, stirred overnight, cooled to room 

25 temperature, and filtered through diatomaceous earth. The 
filtrate was concentrated in vacuo to give 0.71 g (100%) of 
a yellow solid. 
1h NMR 

IS'MS, m/e 294 (m^l), 291.9 (m-1); 
30 Analysis for C13H12CIN3OS: 

Calcd: C ,53.15; H, 4.12; N, 14.30; 
Pound: C, 52.34; H, 4.19; N, 13.87; 
and C, 52.36; H, 4.12; N, 13.44. 
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D. 2- ( (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl) aminol - 
N- (5*chloropyridin-2-yl) -S-methylthiobenzamide. 

Using methods substantially equivalent to those 
described in Exaniple 2- [ (l-tert-buto>Qrcarbonyl- 

5 piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2-yl)-5- 
methylthioben2amide (0.96 g, 67%) was prepared from 2-amino- 
N- ( 5-chloropyridin-2-yl ) -5 -methyl thiobenzamide and 
Boc-isonipecotic acid. 

1h nmr 

10 IS-MS, m/e 504.8 (m+1), 502.9 (m-1) ; 
Analysis for C24H29CIN4O4S: 

Calcd: C, 57.08? H, 5.79; N, 11.09; 
Found: 56.27; H, 4.82; N, 10.59; 

and C, 56.46; H, 4.80; N, 10.30. 

15 

E . N" ( 5-Chloropyr idin-2-yl ) - 5 -methyl thio-2 -1(4 -piperi- 
dinylcarbonyl) amino Ibenzamide Trif luoroacetate. 

Using methods substantially equivalent to those 
described in Exanple 244-B, N- (5-chloropyridin-2-yl) - 
20 5-methylthio*2- ( {4-piperidinylcarbonyl)aminoJbenzamide 

trifluoroacetate (0.51 96%) was prepared from 2- ni-tsrt-^^.^ 
butoxycarbonylpiperidin*4^ylcarbonyl) amino] -N- (5-chloro- 
pyridin-2-yl ) -5-methyl thiobenzamide . 

1h nmr 

25 IS-MS. m/e 404.9 (m+l), 402.9 (m-1) ; 
Analysis for Ci9H2iClN4O2S-1.0C2HF3O2 : 

Calcd: C, 48.60; H, 4.30; N, 10.76; 
Found: C, 48.97; H, 4.40; N, 10.26. 

30 F. N- (5-Chloropyridin-2-yl) -2- ( (l-isopropylpiperidin-4- 
ylcarbonyl ) amino] -5 -methyl thiobenzamide . 

Using methods substantially equivalent to those 
described in Example 244-F, N- (5-chloropyridin-2-yl) -2- 
[ (l-isopropylpiperidin-4-ylcarbonyl)aminoJ-5-m thylthio- 
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benzamide (0.25 g, 74%) was prepared from N-(5-chloro- 
j pyridin-2-yl) -5-methylthio-2- ( (piperidin-4-ylcarbonyl>- 

aminolbenzamide trifluoroacetate. 
• 1h NMR 

5 IS-MS, m/e 447.1 (m+1), 445.2 (m-l); 
Analysis for 022^27^^^4023- " 0 .5H20; 

Calcd: C, 57.95; H, 6.19; N, 12.29; 
Pound: C, 57.76; H, 6.08; N, 12.20. 

10 Example 263 

Preparation of N-(5-ailoropyridln-2-yl)-2- td-isopropyl- 
plperldiD-4'ylcarbonyl ) amizio] -5- [1- (hydro^q^inino ) ethyl } • 
benzamide • 




To a stirring solution of 5-acetyl-N- (5-chloropyridin- 
2-yl>-2- I (l-isopropylpiperidin-4-ylcarbonyl) amino) benzamide 
(0.25 0.56 mmol) in methanol (2 mL) was added sodium 

20 acetate (0.1 g, 1.2 mmol) followed by hydroxylamine 

hydrochloride (46 mg, 0.67 mmol). The mixture was stirred 
overnight at room temperature and concentrated in vacuo. 
The resulting residue was partitioned between 
dichl or ome thane and saturated aqueous sodium bicarbonate, 

25 and the layers separated. The organic phase was dri d over 
magnesium sulfate, filtered, and concentrated in vacuo. The 
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crude product was purified by chromatography over silica 
gel, eluting with 3% 2 M arnmoni a /methanol solution in 
dichl or ome thane to give 0.22 g (85%) of a white solid. 
1h NMR 

5 IS-MS, m/e 458.4 (m+ll , 456.3 (m-1) ; 
Analysis for C23H28CIN5O3 : 

Calcd: C, 60.32; H, 6.16; N, 15.29; 
Found: C. 54.52; H, 6.35; N, 16.62. 

10 Example 264 

Preparation of N- (5-Chloropyridin-2-yl) -'5-hydroKyinethyl-2- 
[ ( l-i8opropylpiperidin«4-ylcarbonyl ) amino] benzamide • 




15 

A. 2- [ (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl)amino] • 
5 - carboxy ( 5 - chlor opyridin-2 -yl ) benzamide . 

To a stirring solution of 2- 1 (l~tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2-yl) -5- 

20 iodobenzamide (0.51 g, 0.88 mmol) in N,N-dimethyl£ormamide 
(13 mL) under argon was added dichlorobis(triphenyl- 
phosphine) palladium (II) (28 mg, 0.04 mmol) and triethylamine 
(0.5 mL, 3.5 mmol) followed by water (3 mL) . The reaction 
mixture was evacuated and placed under an atmosphere of 

25 carbon monoxide, heated at 60 for 3 h., and concentrated 
in vacuo. The resulting residue was partitioned between 
aqueous soditmi bicarbonate and ethyl acetate and the layers 
separated. The aqueous phase was treated with a small 
amount of dichlorome thane and then solid citric acid to 
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pH 3. The resulting mixture was extracted with 3:1 
I chloroform: isopropanol. The organic phase was dried over 

magnesium sulfate, filtered, and concentrated in vacuo. The 
, crude product was purified by chromatography over silica 
5 gel, eluting with 2:4:0,5 ethyl acetate: toluene: acetic acid. 

The chromatography product was slurried in diethyl ether and 

filtered to give 0,31 g (69%) of a yellow solid. 

1h NMR 

IS-MS, m/e 502.8 lm+1), 500.9 (m-1); 
10 Analysis for C24H27CIN4O6: 

Calcd: C, 57.31; H, 5.41; N, 11.14; 
Found: C, 55.96; H, 5.23; N, 10.64; 
and C, 56.84; H, 5.34; N, 10.91. 



15 B. 2- [ (l-tert-Butoxycarbonylpiperidin-4'-ylcarbonyl) amino] - 
N- {5-chloropyridin-2-yl) -S-hydroxymethylbenzamide. 

To a stirring slurry of 2- [ (^-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl) aminoI-5-carboxy-N- {5-chloropyridin- 
2-yl)ben2amide (0.25 g, 0.49 mmol) in tetrahydrof uran (5 mL) 

20 under argon was added N-methylmorpholine (0.055 mL, 0.5 

mmol) followed by ethyl chloroformate (0.05 mL, 0.5 mmol) . 
After 20 min. the reaction slurry was cooled in an ice bath 
and treated with sodium borohydride (61 mg, 1.6 mmol) 
followed by dropwise addition of * methanol (10 mL) . After 30 

25 min the resulting reaction solution was treated with 
saturated aqueous ammonium chloride. The mixture was 
partitioned between dichl or ome thane and saturated aqueous 
ammonium chloride. The organic phase was dried over 
magnesium sulfate, filtered, and concentrated in vacuo. The 

30 crude product was purified by chromatography over silica 

gel, eluting with 20-50% ethyl acetate in hexane and then 5% 
methanol in ethyl acetate, to give 0.15 g (63%) of a white 
solid. 
NMR 
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IS-MS, m/e 488.9 (m+1), 486.9 (m-1); 
Analysis for C24H29CIN4O5: 

Calcd: C. 58.95; H, 5.98; N, 11.46; 

Found: C, 57.31; H, 5.86; N, 11.05; 
5 and C, 58.37; H, 5.86; N, 11.30. 

C. N- (5-Chloropyridin-2-yl) -5-hydroxyinethyl-2- [ (4-piperi- 
dinylcarbonyl) amino Jbenzamide Trif luoroacetate. 

Using methods substantially equivalent to those 
10 described in Example 244-E, N- (5-chloropyridin-2-yl) -5- 
hydroxymethyl-2- [ (4-'piperidinylcarbonyl)amino]benzainide* 
trif luoroacetate (0.21 g, 96%) was prepared from 2-((l-tert- 
butoxycarbonylpiperidin-4-ylcarbonyl) amino] -N- (5-chloro- 
pyridin-2-yl ) * S-hydroxymethylbenzamide , 
15 1h NMR 

IS-MS, m/e 388.9 (m-i-l). 387.0 (m-1) ; 
Analysis for C19H21ClN4O3-l.2C2HF3O2-O.5H2O: 

Calcd: C, 48.07; H, 4,37; N, 10.48; F, 12.79; 

Found; C, 47.69; H. 4.05; N, 10.35; F, 12.71. 

20 

D. N- l5-Chloropyridin-2-yl)-5-hydroxymethyl-2- 

I (l-isopropylpiperidin-4-ylcarbonyl)amino]ben2amide. 

Using methods substantially equivalent to those 
described in Example 244-F, N- (5-cbloropyridin-2-yl) -5- 
25 hydroxymethyl-2- I (l-isopropylpiperidin-4-ylcarbonyl) amino] • 
benzamide (0.11 g, 85%) was prepared from N-(5-chloro- 
pyridin-2-yl) -5-hydroxymethyl-'2- ( (piperidin-4-ylcarbonyl) - 
amino ]benzamide trif luoroacetate. 
1h NMR 

30 IS-MS, m/e 431.0<m+l), 429.0 (m-1) ; 
Analysis for C22H27CIN4O3 : 

Calcd: 61.32; H, 6.32; N, 13.00; 

Found: C, 61.53; H, 6.61; N. 12.83. 
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Bxasqple 265 

' Preparation of N- (5-Chloropyrldi»-2-yl)-2-I (l-isopropyl- 
piperidiD-4-ylcarbonyl)ainino] *-5-^ (2- (nethoxycarbonyl)6tlV'l] 
benzoaide. 

5 




A. 2- [ (l-tert-Butoxycarbonylpiperidin-4-ylcarbonyl) amino] - 
(5-chloropyridin-2-yl)-5- [2- (methoxycarbonyl)ethylj- 

10 benzamide. 

Using methods substantially equivalent to those 
described in Example 244-B, 2- [ (1-tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl) amino] -N- (5-chloropyridin-2^yl) -5- 
[2- (methoxycarbonyDethyllbenzamide (44 mg, 45%) was 

15 prepared from (E) -2- [ {l-tert-butoxycarbonylpiperidin•4-yl- 
carbonyl) amino] -N- (5-chloropyridin*2-yl) -5- [2- (methoxy- 
carbonyl) vinyl) ] ben zamide and Raney nicJcel in 1:1 
ethanol-.ethyl acetate. The crude product was purified by 
chromatography over silica gel, eluting with 50% ethyl 

20 acetate in hexane. 

. 1h nmr 

IS-MS. m/e 545.3 (m+l) , 543.3 (m-1) ; 
Analysis for C27H33CIN4O6: 

Calcd: C, 59.50; H, 6,10; N. 10.28; 
25 Found: C, 59.05; 5.61; N, 10.07. 
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B. N- (5-Chloropyridin-2-yl)"5- [2- (methoxycarbonyl) ethyl] - 
2- [ (4-piperidinylcarbonyl ) amino] benzamide Trif luoroacetate. 

Using methods substantially equivalent to those 
described in Example 244-E, N- (5-chloropyridin-2-yl)-5-I2- 
5 (methoxycarbonyl) ethyl] "2 -[ ( 4 -piper idinylcarbonyl) amino )- 
benzamide trif luoroacetate (30 mg, 100%) was prepared from 
2- 1 (l-tert-butoxycarbonylpiperidin-4-ylcarbonyl)aminoJ-N-(5- 
chloropyridin-2-yl ) -5- 12- (methoxycarbonyl ) ethyl] benzamide. 

10 C. N- (5-Chloropyridin-2-yl) -2- [ (l-isopropylpiperidin-4-yl- 
carbonyl)amino]-5- (2- (methoxycarbonyl) ethyl J benzamide. 

Using methods substantially equivalent to those 
described in Exanple 244-F, N- (5-chloropyridin-2-yl)-2- 
I (l-isopropylpiperidin-4-ylcarbonyl) amino] -5- [1- (2*methoxy- 

15 carbonylethyl) benzamide (20 mg, 77%) was prepared from 
N- (5-chloropyridin-2-yl) -5- [1- {2*methoxycarl>onylethyl) -2- 
[ ( 4 -piperidinylcarbonyl) amino] benzamide trif luoroacetate. 
HPLC/MS; m/e 459.2 (m+1) . 

20 Example 266 

Preparation of N- (5-Chloropyriditt-2-yi|-2- 1 ^l-isopropyl- 
piperidin-4'*ylcarbonyl)aJsino] -5- [1- (nethoxyimino) ethyl] - 
benzamide • 



25 
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Using methods substantially equivalent to those 
I described in Example 263, N- (5-chloropyridin-2-yl)-2-[ (1- 

isopropylpiperidin-4-ylcarbonyl)amino] -5- [1- (methoxyimino) - 
I ethyljbenzamide (0.10 g, 67%) was prepared from 5-acetyl-N- 
5 (5-chloropyridin-2-yl) -2- I (l-isopropylpiperidin-4-yl- 

carbonyl) amino Ibenzamide, methoxylamine hydrochloride and 
sodium acetate in methanol. The crude product was purified 
by chromatography over silica gel, eluting with 5% 2 M 
solution of ammonia /methanol in dichlorome thane, 
10 1h NHR 

IS-MS, m/e 472.3 (m+l>, 470.3 (m-1); 
Analysis for C24H30CIN5O3: 

Calcd: 61.07; H, 6.41; N, 14.84; 

Found: C, 56.07; H, 6-45; N, 14.46. 

15 

Exaxqple 267 

Preparation of N-(5-*C3iloropyridin-2-yl)*2-I(iiiethyl>» 
[ 1 *- ( 4 -pyr idinyl ) piperidin-4 -ylmethyl ] amino] benzamide . 




Using a similar procedure to that described in Example 
27, (5-chloropyridin-2-yl)-2- [1- (4-pyridinyl)piperidin-4- 
ylmethyllaminobenzamide (100 mg, 0.237 mmol) and 
25 paraformaldehyde (20 mg, .238 mmol) afforded, after 

purification by column chromatography (Si02: 2 to 4% (2 N 
ammonia in methanol ): chloroform) , 25 mg (24%) of the title 
compound . 
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Inmr 

IS-MS, m/e 436 (m) 

Ibcaiqple 268 

5 Preparation of N-(5-Cbloropyridin-2-yl)-2-[ [l-d-lsoprppylr 
piperidin-4 -yl ) ethyl] amino] -i-metliosvcarbonylbenzamide 
Trihydrocbloride • 




A. 1- (tert-Butoxycarbonyl)piperidine-4-ethanol 

A solution of 1- (tert-butoxycarbonyl)piperidine-'4- 
carboxaldehyde (14.9 g, 69.8 mmol) in THF at -78 °C was 
treated with methylmagnesium bromide {25.6 xnL, 3.0 M in THF, 
76.8 mmol). After 16 the mixture was treated with 
additional methylmagnesium bromide (15.0 mL, 3.0 M in THP) . 
After 1 h, the mixture was treated with saturated aqueous 
ammonium chloride and partitioned between EtOAc and water. 
The aqueous phase was washed with EtOAc, the organic 
extracts were combined and washed with brine, dried (MgS04), 
and concentrated. The residue was purified by column 
chromatography (Si02: 30 to 40% EtOAcihexanes) affording 
5.0g (31%) of the title coirpound. 

IS-MS, m/e 230 (m+1) 



10 



15 



20 



25 



B . 1 - ( tert-Butoxycarbonyl ) piperidine-4-acetaldehyde 
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A solution of 1- (tert-bu toxycarbonyl) piper i dine- 4- 
l ethanol {5.0 g, 22 mmol) in methylene chloride (100 xnL) was 

treated with pyridini\iin chlorochromate (5.2 g, 24 imnol) , and 
' diatomaceous earth (5 g) . After 3 days, the mixture was 
5 filtered through diatomaceous earth, concentrated, and the 
residue purified by column chromatography (Si02: 20 to 30% 
EtOAc:hexanes} affording 4.0 g (81%) of the title compound* 

Inmr 

IS-MS, m/e 228 (m+1) 

10 

C. N- (5-Chloropyridin-2-yl) -2- f [1- (l-Boc-piperidin-4-yl) - 
ethyl] amino) -4-inethoxycarbonylben2ainide 

Using a similar procedure to that described in Example 
47-C, 2-amino-N- (5-chloropyridin-2-yl) -4-methoxycarbonyl- 
15 benzamide (2.7 g, 8.8 mmol) and 1- (tert-butoxycarbonyl) - 
piperidine-4-acetaldehyde (3*0 g, 13 mmol) afforded, after 
trituration with EtOAc: methylene chloride, 2.8 g (61%) of 
the title compound. 
Immr 

20 IS-MS, m/e 513 (m-1) 

Analysis for C26M3lCiN405: 

Calcd: C, 60.64; H, 6.07; N, 10.88; 
Found: C, 60.30; H, 6.26; N, 10-74. 

25 D. N- (5-Chloropyridin-2-yl) -4-methoxycarbonyl- 

2 - 1 1 1 - ( 4 -piper idinyl ) ethyl 1 amino 1 benzamide 

Using a similar procedure to that described in Example 

47-D, N- (5-chloropyridin-2-yl) -2- 1 [1- (l-Boc-piperidin-4-yl) - 

ethyl]amino]-4-methoxycarbonylbenzamide (0.35 g, 0.68 mmol) 
30 and borane trimethylamine complex (0.15 g, 2.0 mmol) 

afforded 70 mg of the title conpound. 

IS-MS, m/e 417 (m+1) 
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Analysis for C2iH25ClN403-2 HCl: 

Calcd: C, 51.50; H, 5.56; N, 11.44; 
Found: C. 51.51; H, 5.73; N, 11.26. 

5 E. N- (5-Chloropyridin-2-yl) -2- ( {1- (l-isopropylpiperidin-4- 
yl ) ethyl J amino I -4 -methoxycarbonylbenzamide Trihydrochloride 
Using a similar procedure to that described in Exaxnple 
27, N- (5-chloropyridin-2-yl)-4-methoxycarbonyl-2- 1 [1- (4- 
piperidinyl) ethyl] amino Ibenzamide (0.35 g, 0.77 mmol) 
10 afforded, after purification by RPHPLC, 100 mg (26%) of the 
title contpound as a hydrochloride salt. 

Inmr 

IS-MS, m/e 459 (m+1) 

Analysis for C24H30CIN4O3 •a HCl- 1.5 H2O: 

15 Calcd: C. 48.42; H, 6.26; N, 9.41; 

Pound: C, 48.49; H, 6.21; N, 9.55. 

Bxaavle 269 

Preparation of N-(5-ChloropyTidin^2-yl}-4*bydroxyiiiathyl-» 
20 2* [ (l-i8opropylpiperidin-4-yliiietbyl)aiiiinolbenzamlde 
Dihydrochlor ide • 




25 A. N- (5*Chloropyridin-2-yl)-4-hydroxymethyl-2- 1 (l-Boc- 
piperidin*4-ylmethyl ) amino] benzamid 
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Using a similar procedure to that described in Example 
I 47-A, 4-carboxy-N- (5-chloropyridin-2-yl)-2' I {1-Boc- 

piperidin-4-ylmethyl)aminoJben2amide (2.0 g, 4.1 mmoDi 
I ethyl chloroformate (0.40 mL, 4.1 mmol), N-methylmorpholine. 
5 (0.46 mL, 4.1 mmol) , and sodiiim borohydride (466 mg, 12.3 
nunol) afforded 1.45 g (75%) of the title compound, which was 
used without further purification. 
Inmr 

IS-MS, m/e 473 (m+l) 
10 Analysis for 022^28^^^502- 

Calcd: C, 60.95; H, 6. IB; N, 11.85; 
Found: C. 60.56; H, 6.25; 11.40. 

B. N- (5-Chloropyridin-2-yl) -4-hydroxymethyl-2- { (4-piperi- 

15 dinylmethyl) amino] benzamide 

Using a similar procedure to that described in Example 
47-D, N- {5-chloropyridin-2-yl)-4-hydroxymethyl-2-[ {l-Boc- 
piperidin-4-ylmethyl)aminoJben2amide (1.45 g, 3.07 mraol) and 
borane trimethylamine complex (672 mg, 9.22mmol) afforded 

20 900 mg (79%) of the title compound., which was used without, 
further purification. 

Inmr 

IS-MS, m/e 375 (m+l) 

25 C. N- (5--Chloropyridin-2-yl) -4-hydroxymethyl-2- ( (1-isopro- 
pylpiperidin-4-ylmethyl ) amino J benzamide dihydrochloride 

Using a similar procedure to that described in Example 
27, N- (5-chloropyridin-2-yl)-4-hydroxymethyl-2-t (4-piperi- 
dinylmethyl) amino] benzamide (0.90 g, 2.4 mmol) afforded, 

30 after purification by RPHPLC, 630 rog (54%) of the title 
compound as a hydrochloride salt. 

Inmr 

IS-MS, m/e 417 (m+l) 

Analysis for C23H30CIN5O2 -2 HCl-0.4 H2O: 
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Found: C, 53.43; 
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H, 6.45; 11.27; 
H, 6.23; N. 11.10. 



Eiuunipltt 270 

5 Preparation of ll-(5-cailoropyridixi-2-yl)-2- t{l-i»oprQpyl- 
pil>eridiA-4 -ylcarbosyl ) asdno] •*4 -xnathoMyearboaaylbeasanld* • 




10 A solution of l*isopropylpiperidine-4-carboxylic acid 

(2.0 g, 9.6 inmol) in methylene chloride (70 inL) was treated 
dropwise with thionyl chloride (0.70 mL, 9.6 mmol) . After 
heating to reflux for 1 h, 2-amino-N- (5-'Chloropyridin-2-yl) - 
4-inethoxycarbonylben2ainide (1.5 g, 4.8 irnnol) was added. 

15 After 0.5 h/ pyridine (0.80 inL) was added and the resulting 
mixture heated at reflux. After 12 h, the mixture was 
cooled, treated with water, 1 N NaOH (20 mL) , and 
concentrated. The residue was purified by column 
chromatography (Si02: 5% methanol :methylene chloride) 

20 affording 1.14 g (52%) of the title compound. 
iNMR 

FIA'MS, m/e 459 {m+) 

Analysis for C24H27C1N404-0.5 H2O: 

Calcd: C, 59.03; H, 6.03; N. 11.97; 
25 Found; 59.31; H, 5.78; N, 11.91. 
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Exaaple 271 

I Preparation of (5-chloropyridin-2-yl)-2-ni-ifl propyl- 
pip6ridin-4*ylcarl>onyl ) amino] -4*iDethoKycarbonylbesiza]iiide. 

I 




Using a similar procedure to that described in Example 
275, 1- (4-pyridinyl>piperidin-4-ylcarboxylic acid {2.0 g, 
9.7 mmol), thionyl chloride (1.4 mL, 19 mmol), and 2-amino- 
10 N- (5-chloropyridin-2-yl)-4-jnethoxycarbonylbenzainide (2.8 g, 
9.2 mmol) afforded, after purification by coliamn 
chromatography (Si02: 5 to 10% 12.0 N ammonia in 
methanol] : methylene chloride), 0.40 g (9%) of the title 
compound . 
15 ^NMR 

FIA-MS, m/e 494 (m+) 
Analysis for C25H24CIN5O4 : 

Calcd: C, 60.79; H, 4.90; N, 14.18; 
Found: C, 60.88; H, 4.90; 13.90, 

20 

Example 272 

Preparation of N-(5-Chlorppyridin-2-yl)-2-[(l-iBopropyl- 
plperidin*4 -ylmethyl ) amino] -S-^nethoxycarbonylbenzamide • 
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A- N- (5-Chloropyridin-2-yl) -5- (methoxycarbonyl) -2-nitro- 
benzamide 

5 Using a similar procedure to that described in Exaitple 

8-A, 5-methoxycarbonyl-2-nitroben2oic acid (20 g, 89 mmol) 
and 2*amino-5-chloropyridine (11 g, 85 mmol) afforded, after 
recrystallization from toluene, 23,6 g (83%) of the title 
compound. 
10 ^NMR 

FIA-MS, m/e 336 (m+) 
Analysis for C14H10CIN3O5: 

Calcd: C, 50.09; H, 3.00; N, 12.52; 
Found: C, 50.37; 3.08; 12.52. 

15 

B . 2-Amino-N- (5-chloropyridin-2-yl ) -5-methoxycarbonyl- 
benzamide 

Using a similar procedure to that described in Exaniple 
2-B, N- (5-chloropyridin-2-yl> -5- (methoxycarbonyl) -2-nitro- 
20 benzamide (23.5 g, 70.0 mmol) afforded, after purification 
by coliamn chromatography (1 to 2% methanol :methylene 
chloride), 13.1 g (61%) of the title compound, 
^NMR 

FIA-MS, m/e 306 im^) 

25 

C. l-Isopropylpiperidine-4-methanol 

A solution of ethyl l-isopropylpiperidine-4-carboxylate 
(10.0 g, 50.2 mmol) in THF (250 mL) at 0 **C was treated with 
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lithium aluminum hydride (2.1 g, 55 mmol). After 1 h. the 
I mixture was treated with a saturated aqueous solution of 

sodium potassium tartrate, partitioned with EtOAc« and the 
t aqueous layer washed with EtOAc (2x) . The combined extracts. 
5 were dried (Na2S04), concentrated, and the residue purified 
by coltimn chromatography |Si02: 10% methanol: methylene 
chloride) affording 4.30 g (54%) of the title conipound. 

Inmr 

PIA-MS, m/e 158 (m-^) 

10 

D . 1 - lsopropylpiperidine-4 -carboxaldehyde 

A solution of l-isopropylpiperidine-4-methanol (0.40 g, 
2.5 mmol) and N-methylmorpholine (0.46 g, 3-B mmol) in 
methylene chloride (20 mL) was treated with tetrapropyl- 
15 ammonium perruthenate (0.089 g, 0.25 mmol). After 3 h» the 
mixture was concentrated and the residue purified by column 
chromatography (Si02: 10% to 20% methanol: methylene 
chloride) affording 0.20 g (60%) of the title compound. 
^NMR 

20 FIA-MS, m/e 156 (m+) 

E. N-(5-Chloropyridin-2-yl)-2-I (l-isopropylpiperidin-4-yl- 
methyl ) amino] -5-methoxycarbonylben2aroide 

Using a similar procedure to that described in Example 
25 47-C, 2-amino-N- (5-chloropyridin-2-yl) -5-methoxycarbonyl- 
ben2amidc(0.35 g, 1.2 mmol) and 1-isopropylpiperidine- 
carboxaldehyde (0.20 g, 1.3 mmol) afforded, after 
purification by column chromatography (Si02: 10% 
. methanol :methylene chloride), 150 mg (28%) of the title 
30 compound. 

Inmr 

FIA-MS, m/e 443 (m+) 
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F. N- (5«Chloropyridin"2-yl) -2- [ (l-isopropylpiperidin-4-yl- 
methyl) amino] -S-methoxycarbonylbenzamide 

Using a similar procedure to that described in Exaitple 
47-D, N- (5-chloropyridin-2-yl) -2- ( (l-isopropylpiperidin-4- 
5 ylmethyDaminoJ 'S-methoxycarbonylbenzamide {0.14 g, 0.32 
inmol) and borane trimethylamine complex (0.70 g, 0-96 mmol) 
afforded, after purification by column chromatography (Si02: 
5 to 10% methanol: methylene chloride), 110 mg (77%) of the 
title compound. 
10 ^NMR 

FIA-MS, m/e 445 (m+) 

Analysis for C23H27C1N4O4-0.5 H2O: 

Calcd: C, 60.86; 6-66; 12.34; 

Found: C, 61.20; H, 6-31; 11.94. 

15 

Example 273 

Preparation of 5-CarboK^-N- (5-chloropyridia-2-yl)-2- 
I (1 * i Bopropylpiperid in-4 -y Inetbyl } aaiino] benzasdde 
Trihydrochloride • 

20 




A solution of N- (5-chloropyridin-2-yl) -2- [ (l-isopropyl- 
25 piperidin-4-ylmethyl ) amino] -S-methoxycarbonylbenzaroide 

(0.50 g, 1.1 mmol) in 1:1:1 methanol :THF: water was treated 
with barium hydroxide octahydrate (3.6 g, 11 mmol). After 3 
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days, the mixture was treated with 5 N HCl and concentrated 
I lander reduced pressure until precipitation resulted^ The 

mixture was filtered affording 250 mg (52%) of the title 
. coirqpound as a hydrochloride salt. 
5 ^NMR 

FIA-MS, m/e 431 (m*) 

Analysis for C22H25CIN4O4 • 3 .25 HCl: 

Calcd: C, 48.09; H, 5-55; N, 10.20; 
Found: C, 47.76; H, 5-59; N, 10.05. 

10 

Sxanple 274 

Preparation of !l-(5-Chloropyridin-2-yl}«'5-]nethoxycarbonyl«* 
2 - [ [1* (4^pyridinyl}piperidiD**4*yl3nethyl]aiAino]benza]nide. 




A. (5-Chloropyridin-2^yl) -5-inethoxycarbonyl- 

2- [ (4-piperidinylmethyl)amino]benzamide 

20 Using a siinilar procedure to that described in Example 

47-C&D, 2-ainino-N- (5-chloropyridin-2-yl) -5-methoxycarbonyl- 
benzamide (3.23 g, 10.6 mmol), 1-tert-butoxycarbonyl- 
piperidine-4-carboxaldehyde (2.50 g, 11.7 mmol), and borane 
trimethylamine complex (2.31 31.7 mmol) afforded, after 

25 purification by column chromatography (Si02: 10 to 25% 
methanol .-methylene chloride), 3.10 g (73%) of the title 
compound . 
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Inmr 

FIA-MSr m/e 403 (m-f) 



B. N- ( 5-Chlcropyridin-2-yl) -S-methoxycarbonyl- 
5 2- I [1- (4-pyridinyl)piperidin-4-ylmethyl]amino]ben2ainide 

Using a similar procedure to that described in Exaniple 
52, N- (5-chloropyridin-2-yl) -'5-methoxycarbonyl-2- [ (4-piperi' 
dinylmetbyDaminoJbenzamide (0.30 g, 0.74 iiimol) and 
4-chloropyridine hydrochloride (0.22 g. 1.5 mmol) afforded, 
10 after purification by ion-exchange chronvatography (SCX), 
260 mg (73%) of the title compound. 

Inmr 

FIA-MS, m/e 480 (m+) 
Analysis for C25H26CIN5O3 -0.45 MeOH: 
15 Calcd: C, 61.83; H, 5.67; N, 14.17; 

Found: C, 62.19; H, 5.37; N, 13.76. 



Exaxnple 275 

Preparation of 5-Caxboxy-N-(5-chloropyrldiB*2-yl)- 
20 2 - [ [1- (4-pyridinyl)piperidi2i-4-ylJiietbyl1anlno]bens:ai&ide 




25 Using a similar procedure to that described in Example 

278, (5"Chloropyridin-2-yl) -5-methoxycarbonyl-2- ( (1- 
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(4-pyridinyl)piperidin-4-ylmethyl)aminoJben2amide (0.13 g, 
J 0.26 mmol) afforded 105 mg (87%) of the title compound. 

Inmr 

FIA-MS, m/e 466 (m) 
5 Analysis for C24H24CIN5O3 -0.75 H2O: 

Calcd: C, 55.87; H, 5-18; N, 13.17; 
Found: C, 55.96; H, 5-10; N. 12.75- 



ExaiBipld 276 

10 Preparation of (5-Cbloropyridl&-2-*yl)*5'-JDetboacycarbonyl* 
2 ' ( (1 * ( 2 -carboxypyr idin* 4 -y 1 ) piper idin-4 -ylnetbyl ] aaiino] - 
benzasdde . 




15 

Using a similar procedure to that described in Example 
52 1 N- (5-chloropyridin'2-yl) -5-niethoxycarbonyl-2- [ (4-piperi- 
dinylmethyl) amino] benzamide (0-30 g, 0*74 mmol) and 
4-chloropicolinic acid (0.23 g, 1.5 mmol) afforded 320 rog 
20 (82%) of the title compound. 
^NMR 

- FIA-MS, m/e 524 (m-»-) 

Analysis for C26H26^1N5^5'l-85 H2O: 

Calcd: C, 56.04; H, 5.37; N, 12.57; 
25 Found: 55.80; H, 4.98; N, 12.32, 
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Exaiqple 277 

Preparation of (5-Chloropyridin-2-yl) -2- 1 II- (2-cyano- 
pyriaia-4-yl}piperidin-4-y3jnethyll ainlnol -S-xnethoxycarbonyl- 
benzamide • 




Using a similar procedure to that described in Example 
52, N- (5-chloropyridin-2-yl) -5-methoxycarbonyl-2- [ {4-piperi- 
10 dinylmethyl) amino] benzamide (0.30 g, 0.74 mmol) and 

4-chloro-2-cyanopyridine (0.21 g, 1,5 mmol) afforded 360 mg 

(96%) of the title compoijnd. 

^NMR 

FIA-MS. m/e 505 (m+) . 



Exaaple 276 

Preparation of 2*(4-tert«-Butylbenzoyla]id»o)*H-(5-*chloro* 
pyridin* 2 -yl ) -4 -methoxycarbonylbenzamide • 
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J A. 2- (4- tert-ButylbenzoyDaminoterephthalic acid dimethyl 
ester. 

* Into 200 mL methylene chloride was dissolved 10.45g (50 

5 mmol) 2-aininoterephthalic acid dimethyl ester. The solution 
was cooled in an ice bath, and 7.73 mL (55 mmol) triethyl- 
amine was added, followed by 10.76 mL 4 -ter t-butylbenzoyl 
chloride in 50 mL methylene chloride dropwise. The mixture 
was allowed to come slowly to room teroperature, and after 
10 16 h the mixture was shaken with 200 mL cold dilute HCl and 
200 mL satd NaHCOs- The organic layer was dried (MgS04) and 
evaporated. The residue was redissolved in a minimum ether, 
giving 13. 5g (73%) of crystalline desired intermediate. 
InmR, MS 

15 

B. 2- (4*tert-Butylbenzoylamino) terephthalic acid. 

Into 100 mL MeOH was dissolved 5.0 g (13.6 mmol) of the 
above dimethyl ester, followed by 13.6 mL (68 mmol) 5 N 
NaOH. The mixture was stirred 4 h at room temperature, 
20 concentrated under vacuum, acidified with dilute HCl and 
extracted with 200 mL EtOAc. Organic layer was dried 
(MgSO^), concentrated under vacuum, and diluted with hekane; 
giving 2-59 g (56 %) crystalline desired intermediate. 
InMR, MS 

25 

C . 2 - ( 4 - 1 ert - Bu tylpheny 1 ) - 7 -me thoxycarbony 1 - 4H- 3 , 1 - 
ben2oxa2in-4 -one . 

Into 50 mL methylene chloride was dissolved 0.682 g 
(2 mmol) of the above intermediate terephthalic acid, 
30 followed by 5 drops DMF and 3.88 mL (48 mmol) triethylamine. 
The mixture was cooled in an ice bath, and 0.42 mL 
(4.8 mmol) oxayl chloride was added in one portion. After 
30 min 10 mL MeOH was added and ice bath was removed. After 
stirring an additional 30 min, the mixture was shaken 
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between EtOAc (100 mL) and cold dilute HCl (100 mL) . The 
organic layer was washed with satd NaHC03 ^^^^ ^) • dried 
(MgS04), and evaporated. Crystalline desired benzoxazinone 
(456 g, 66%) was obtained from a concentrated methylene 
5 chloride-hexane solution. 
^NMR, MS 

D. 2- (4-tert-Butylbenzoylamino) -N- (5-chloropyridin~2•yl)- 
4-methoxycarbonylben2amide 

10 Into 25 mL THF was dissolved 0.174 g (0.5 mmol) of the 

above intermediate benzoxazinone. The solution was cooled 
in an ice bath, and 1.25 mL (0.5 mmol) of a 0.5 M THF 
solution of the magnesium salt of 2-amino-5-chloropyridine 
[prepared by treating 1.29 g (10 mmol) 2-amino-'5-chloro- 

15 pyridine in 22 mL THF at ice bath temperature under nitrogen 
with 3.3 mL (10 mmol) 3 M methylmagnesium bromide, allowing 
the mixture to slowly come to room ten5>erature] . After 30 
min, 0.42 mL (0.17 mmol) of additional magnesium salt was 
added, and the mixture was stirred an additional 15 min. 

20 The mixture was quenched with 30 mL cold dilute HCl and 

extracted with 100 mL EtOAc. The organic layer was dried • 
{MgS04) and evaporated. The crystalline title compound was * 
obtained (107 mg, 46%) from CH2Cl2-hexane. 
NMR, MS 



BxaiQiple 279 

Preparation of 2*(4--tert*fiutylbenzoyl&iiiiao)-4-earboBOxy-N- 
( 5-cliloropyridin-2-yl )bezizamide • 
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Into 2 mL MeOH was dissolved 103 nig (0.22 mmol) 2«{4- 
tert-butylbenzoyl amino) {5-chloropyridin-2«yl) -4-inethoxy- 
5 carbonylbenzamide. To the solution was added 0.53 mL (0.27 
mmol) of 0.5 N NaOH. The mixture was stirred 16 h at room 
temperature, diluted with 25, mL water and extracted with 
50 mL EtOAc. The aguous layer was acidified with dilute HCl 
and extracted with 50 mL EtOAc. Organic layer was dried 
10 (MgS04), and evacuated, giving 32 mg (32%) of the title 
compound . 
InMR, MS 



Exaiflple 260 

15 Preparation of 2-(4-tert-Butylben2oylainino)-N-(5-chloro- 
pyr idin-2 -yl ) - 5 -methoxy carbonylbenzamide . 




20 

A. 4-Aminoisophthalic acid 

Into 20 mL EtOH and 20 mL HOAc was dissolved 2 g (9.48 
mmol) 4-nitroisophthalic acid, and the solution was 
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subjected to hydrogenation at atmospheric conditions over 
1 g of 5% Pd on carbon. After 16 h, mixture was filtered, 
and filtrate was evaporated. The residue crystallized from 
methylene chloride-hexane, giving 1.29 g (75%) crystalline 
5 desired intermediate. 
InmR, MS 

B* . 4- (4-tert-Butylbenzoylamino)isophthalic acid 

Into 60 mL acetone was dissolved 0.905 g 15 mmol) 

10 4-aininoisophthalic acid. To the solution was added 30 mL 
water. The mixture was cooled in an ice bath, and 1.08 itiL 
{5.5 mmol) 4- tert-butylbenzoyl chloride in 10 mL acetone was 
added dropwise. The mixture was allowed to warm slowlyly to 
room temperature and after 24 h was concentrated under 

15 vacuum and shaken between EtOAc (150 mL) and cold dilute HCl 
(150 mL) . The organic layer was dried (MgSO^) and 
evaporated. The desired crystalline product (0.489 g, 29%) 
was obtained from methylene chloride-hexane. 
InmR, MS 

20 

C. 2 - ( 4 - tert -Bu ty Iphenyl ) - 6 -me thoxycarbony 1 - 4H- 3 , 1 - 
benzoxazin-4-one. 

Into 25 mL methylene chloride was dissolved 0.341 g 
(1 mmol) of the above intermediate isophthalic acid, 

25 followed by 2 drops DMF and 1.94 mL (24 mmol) pyridine. The 
mixture was cooled in an ice bath, and 0.21 mL (2.4 mmol) 
oxayl chloride was added. The mixture was stirred 30 min, 
5 mL MeOH added, and the ice bath was removed. The mixture 
was stirred an additional 30 min, shaken between CH2CI2 (100 

30 mL) and cold dilute HCl (100 mL) . The organic layer was 
washed with satd NaHCOs (100 mL) , dried {MgS04), and 
concentrated under vacuum. Crystalline desired product 
(184 mg, 53%) was obtained from CH2Cl2-hexane. 
1^3MR,MS 
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D . 2- ( 4 - ter t -Butylbenzoylamino ) -N- ( 5-chloropyridin-2-yl ) • 
' S-methoxycarbonylbenzamide 

Into 25 mL THF was dissolved 0.174 g (0,5 inmol) of the 
5 above benzoxazinone intermediate. The solution was cooled 
in an ice bath and placed under nitrogen atmosphere. To the 
mixture was added 1.5 mL (0.6 mmol) of a 0.4 M solution of 
the magnesium salt of 2-amino-5«chloropyridine (See Prep, D, 
Example 278). After 30 min, an additional 1,5 mL (0.6 mmol) 

10 of the magnesium salt was added. Stirring was continued for 
15 min, and the reaction mixture was quinched with 100 mL 
cold dilute HCl. The mixture was extracted with 100 mL 
EtOAc, and the organic layer was washed with 100 mL cold 
dilute HCl, dried (MgS04), and concentrated under vacuum. 

15 The crude product was chroroatographed over silica (0 to 30% 
EtOAc in hexane gradient), giving 91 mg (39%) of title 
compound as a crystalline solid. 

20 Exasnple 281 

Preparation of 4-<4-t«srt-Bwtylben2oyla2nino)-N-{5- 
cbloropyridin-2-yl)i6opbthalaxidc acid 




Into 5 mL MeOH was dissolved 91 mg 10.195 mmol) 
2- (4-tert-butylbenzoylamino) -N- (5-chloropyridin-2-yl) -5- 
methoxycarbonylbenzamide, followed by 0,47 mL of 0.5 N (0.23 
mmol) NaOH. The mixture was stirred 16 h, evaporated, 
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diluted with 39.0 mL water, and extracted with 15 itiL EtOAc- 
15 mL hexane mixture. The aquous layer was acidified with 
dilute HCl and extracted with 30 mL EtOH. The organic layer 
was dried {MgS04) and evaporated, giving 43 mg (49%) title 
confound . 

1nmr,ms 



